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fop jjLoJI 6 a ± sld 


,J\ y ^ i;U,^ Vi *Kjj| ^ uWI Ijuk 

6-c. c< -yVi <^11 j-=-i >&j i!jjLaJI 

cL^jJI ii< -x- jtlj .3 j_lssL*J,I Sjjill 



j .jkaij .aiui p\c .j ^Vi <_^ujk 

i b t-Lgj y dVjjk 4 j>.jj 3 i_jb£Ll! IjUkj .(j unill 

p 6 3 t Jjj uja i_i£ljJI t 33'iU (j^Ij 


. juju>J! ^qJL*JI I jut 


1 c. 4_c.jj^o >1 miC*. (j-o <_jb£Lll 

4_al_£. ^ ^ ^ JjV! ^ 1 iitl p i n^_j * i.. A1 4 mi c^» 

iiujLjiVl 4JJLAJ <tal JUtlj (J^.1 it-w/iVI *l£jJI ,jc. 



(_yjliJI ^u-ujil! .jj£| i <_jb£Lll ^b 

'lJj ' a 4«nn ( _ T S fiLuuuiajl UUUU! 4 _>JLjlX 
4-bl ‘s i.~iVIj 4_ujtujLjJI 3j_b_iJI (juj I g/ 0 ! £-«j5eJJ 
Ju-L>uj 14_ij ‘i^ll (_^3j i^i i tl 4 _>JLjuoj i4 i imjJl 
(jj)b ill (Jjlajj 
l _ysj-*-±2 i<t3jU(Jkl (J-LL3-1 4ji3"t lilJlill ^ i II 3tl 
J J I -»■" Tl j Jl3_lJ!j ^j-ifiJb 4_ibitj0 JS)j»bj u ijtb-uV 

.CilSjVl J-^>- (_y^ SJiloVl dlLa^.1 

3^ j j ->JI 4-4-b-iV! ^ i<~> a—a JjLlIj j_iIjJI ^ ■ ■■ 3tl 

(j-C. i i j 3 i ~ 11 j ii il^lK SjJUuLo Cj^LstiO L$la 
(j-o^L^J! ^_i_u3J! .^Jl .njjbtXlj i_b_3_Lll 




i^liiuoUl pISSJI 

4_4 (J I L_4J C-<-<-uL>J 1 jJjfcTu-ulj ^cJjuJIj ^jJjuJI jJ, Vlj 

$:L£jJI J j 3~ , ,,t 43j|j (JiiJJLl JJlSCJJ IJlA 1 /U <-^VI ^.l^jJI 

0jL>ol £ibjJ Lc (J ^ ^ ^yd <U <^»VI 

. JucVl JLUU J Jl-U 1 ^a J J ,3 11 

^jUJI <_JoLiej 4oV : Vjf Ifjyj+ud CjI jJLj c-jLiSLJI I jufc 4_4 _>.jo C^jIj Ju9j 
4JlUI ^JlC. j| ^Vl c « ( <>L>J1 ijr £i 41 j-ljj 4_lj_*_4 4_uiL>. V '<■ 3 3**«t 1 l 

tU j i ii i'll 11 (j _4 4_jJL>. 3jL>* 3_}Lc 4_ta <<o V~ 1,1 Jl5cj dll t La^_lC j| 

^yC.1 ^l^jJI 4 jj_&jj>JI 4j^ tV(I' Ljl/>»3H \jjfc Jj 4 JdU 

^uj_3jj 4CjLojJjlU ^JLcj ^j-tfu-jJ! j-u->Jl (J-do 

Luj-C. (J-ujJ I .£J! .. 4_lL*_Uj 4_uIj_>.^I 4ajdlj i3j-j_i_>JI dill VI dJid 

Jjowj ^_c.j 3^-tTu.j j>^a 4jjd>uVI ^Jl 4 _u_uj^_3J1 (jjQ c_jLdJI I JlA ^j| 

\ c. 4_jV : LljLjj , d^UjVb ^-j-Jojll 1 Juk Jj->- t—JtSUI £yz ^-uSLIl 

4_>JL*_4 L4-AJ fjldl 4_/-oLv. 4-l^-A f-^ Ij ^ <*-1 4^ t j-tio j_4 

SLu^ti! dU dftl 4 oJU! ciumTsI .3jodJI JUI^jVI j 4 , » ut M I cAiUI 

Jl_L« sLloUwj 3j—cvVI CjI j) r mi II ^ jr a <_jjjlII J/CL>-l_iJI £j~a IjljIjJLo LaLilufcl 
c-JjjUIj CuJ^SLII ^ CjljdJil (jj* JuJljlII J-d ^ Juia tCilluUiil cJiu-oIlc 
t—J jjlII »1 4!* II jJ.1 I JlA ^ 3j-AL3JIj ^j-uJjjj 

CjI£j-C) ^ya C<-^lA I 1-4^ ♦ ^^-L>JI I JlA 4jJjVI ^jLstjl 

j^ljilj 4 -lUjlII 4 ^J-UJ L 4 I 0 J 4-Uj_*JI 4 jl1II 4j>JL*_4J ^j-jlII t j_Io jJLj c_<-<_uL>JI 
^-Jj_Io_jJ 4_*JLjJI 4 J4<»VL> ^tj-il u tJ 1-^-4 «^l • ^-J .(^T)) 4^j-4aJ 4jglttl 

^ ^1 2 U^U c-^uUJI ^IjLitl^l 2 Ll^aVj ^^LuHtil 4 Jl1] c_^uUJI 

<4 t uj-*JI CjL^JJ o_uoJ»I Jljjv jltJj t 4 -lJv. VI CjUlUL) L-4jj ji mi n <_^3JI CiLaj)UM 
>_)Ll£JI I JlA ^j-o p < »3tl JjlZuj . 4_u^_»JI ^£a_i3eJjj p ^ ^ 

J^cljjJj 4 4_j_*_uioJI Cj Lilli 4_>JL*_4 (jy ^ (_ 7 JVjJ! (J-LbeTJI 4 j 4 Al£~ 4-cLfc 
jlfiaVl 6? ciLS, Vj . jJI J^i^S c^UUI ^ ^4^11 

^j_Joj-4j . JUJLl Ijufc C >j^-lU 3 Jo La CjI j i ii t-jLiUI 4_2 w^jJoJ»I 

4^_ r jLiLJ ^^yJ^JLlI ^JL*JI ^)| <_a^_*JLl 44o-oL>. 4_J_4_A I 4J 3j_U_>JI 4_4 -IojVI 

L_Laj «» 1j-l- 4JI 3 ij 4^Jj) 3 »ll 3 ^oc_a (j_4 4CiJLl]| ^JL»JI 4_l3j (jL^fo 4 IL 4 I 

■ 


^ ^^jlcJLI ^JlC. 3j-l.lj>J 1 <d ^ fc» <Vl 4 _u_oj 4_ua_AI jj_u 

UjI j LK «l>-LLo ^_dl^_j t jSLju »ULlH 5j_o. ■ U> < 

<Gjjse_A jl 4 jU^j i^j mhII j-LL^l I 3j-l>. V ^LlILj . LaJuJl>uj 

c < < n LadJ 4-laj) 3**- a JKj <Jj * J-^jlI 1 £>£• <J^*T Ub Cr^! 

L-<_j_j_LaJI 3j,„i_V. MJLc j_j (jI <j_£Uj j_Aj * 4^vL>JI C«.CJ UK Lgjjl ilil < »1 

. 4_uJ lU ^LjlS U-cj^ <— 

^ji£. ^1 jsj-j (jl (jt j^-*JI ^jUii c_jiKJI Ijla JU J-aL> 

*LaJLc UsU. t^jUAJI g.U1*J 1 ^j-* JujjlJI 4 j5tlj t^y^l ;U<^V1 aKjJL 

4_a jJ»J V < <nj iJUJLl IjlA ^ aUtl O^Jl ^\ tCjLuUujVI 

^-^UTlaI j. i s~r< 3j Vl Ubjt J-aG LK. 4JUIjlIIj <l^-LII 4_u^_*JI Uici cjL>.LloJ 

4jjK_lII Ijl />> 3ll ^j| Lfcl JulIj Jj-^jVI CjjL>. j_& U^-<L^lUiJ 1 lj-^1 lr. 

jjUtHj i^>- ^ Lj ^ylc L^jUoKjuIj >U <^»V1 aKjJI ^ <GtUI 

.^JL»JI I sJt j jj)G < 4 _^_aU uJs 1^ ^IjuV! ^yjj t/„Vij J_3_JI 






4 » j iU p ^ ^jj ^ r 1 > U ,-^. V1 *1 £jl]| ^JlC. l_£ Jl^j 
<. « < oLseJJ (Jjj-lo (^LijaVI aL^jJI 

f-^Utl ^L-SVI cii^Loi! SKL^* ^ SjjlS ^1 


^_aI_JJ_J SjjJs ^-LttJJ .jtl^jJL 


( jy _Lc. aLlj-La lJl3j_a jIjj 9 jLitjl jl t La 4J L<_u_a 



jf <ajLuJii ,>j j_^3 at <pn (l) a_^ > _L=ji 

cjLUaJI i^a JljjulII ^1 ^^>.jJIj jlj-oll ^1 

j-Cuuj . ^_aLjj_JI L$j ^ JlL <Lcj_uil 4aJV Jlu-oVI 

^u-uLj <—Sj^jla j_A La ^JuLij 4 _aLa Jja^o 4 U <n IJlA 
4_jJVJlIxjjVI 4_j1_a-*JI L^_l£ ^Iu ^1 <( Cj LajJjlX I 4_j_uu)) 
^1 Jlidu-ol t_jLj_<_ol ^A-<kl j iS'i'X- nj t£)L<_ujVl ^yC. 


. 4_3jLaJI eCtC-ju-u (_ «i „UJ1 


^L-oJ^t aI^JlII <—3jju (jl ^jtV< i ni V La I 

(jj* ^Jlc (jyle. Aj-aaJI ^-31!} ^jl 4als ^Lc mi; 

tj-Aj . L^J^Liw ( j_a 4_jJLc ^_>JI ^>SLaj ^ylll j-uL*J,l 
<—djjQ]| t Ju^-sellJlj ^- l a jC JI ( JT 1c. 3j JloJI j_uL*J,I lLUj 
( 3 j ^ ~i IU / d A \", 4.11 lJlsIjJ.1 (j -u 4 > Mill 4awj| ^_Li 
gLL^xVl «3ju^-,Ui j_a 




^LlWUI pISSJI 

*L£jJ! .^c_II - - - - i a • > “ 11 

4-uI»1jjJI ^1 Cybernetics 4_u i < <iIIj i_La^ 1 #U> .-^Vl 

^ab. Lalu ‘(J ,-!? jU*. (jLjjVI (^1 j-tsjjj i4jt>.|jJI 4 j jJuJI 3 atVtV 

4db Js, (jb3)M L^jJalaaj ,pj| dLUalb ^ bU.^ VI aKjdl 

1Ig'njjb l_Lu La Mis. I JLa£.Vl ajbk < rth’Wjj bkjjb (_yill (JLa£.Vl 

<«£jiJ^bl» jl i_u«J j! ii_jjIi£Lo j! (j^l-sia (_>^aJ ^a^a (jjb jbia 

(j^sj V -Vm jiLmJI j I i3jjju 1 SjLu^sja 4_ib£> j! t 4j '3>b_) 3Jl * n a j I i jJLl (_Ja. jl 
ilas-bJI IJljJJ .jas.T (_y II (jlSLa Cy* JbajMJ (JJjja ( _ T b (JVjilauVI jl i(_yaia 

(^ic. Jblll a u.V. V I jLli-b Vj? 4buk y ^ l;U,^ VI ^jJI ^ ^ 

aLaba (_£jJ (jbujjlM aLajir" i n_t La£. (jisj^ill ^>n_i £j3sj ja3 t®«2b£j» L$3l 
t_ «t (iLseU ^_cLjj_3 0 j_4> pj tCjWjl < tiij CjLajJbua lLs! mi ftl I Jl^j 

4l^'v^Lc ^JiJj Ju9j .^-aLjj-JI I JlA tiJjJLo 4 ^ jJoj 

^jjisajj Cj^LjJulj JUo} ^1 ^ A M L^_4 4_i3 jj_ua_oJI <—al mm^I ^1 

ajjJtJ Ijufc (^JiJjj i4_ta^j ^aUj^J! ' i^j bs */tl 4 mi < <il 

. IjSLaj 4 h*w^La q-a 4 ♦ iTi < nj Laj t^^Ljj_jJLI t rth-rra 

^ju-cjseTJI ^-ge^all]I» 1 /U <>^VI ^.l^jJl L^JjLuj JjLjJLI L-Jjuj 

jJill! (^pJI iiiVLals-'^l <jf I juk ( ^ 3 ' ) :Combinatory explosion 

-Jls-J (jl-JiLaVl J-sJI (^1 J-LiS^lJI (j^Laa V <t-if 4_>.jjJ 1 Jl^s. l^a 

L^jV jl 11 Jl>. Ma>b baj jLs.lj d.-a-jtl ajlat~ (jV ijbiLJ,l >- i-ar- jtl diLiLaJU 

dijjia j-Sa njLauj^/l jl >. 11iiLaJI 3j^li 3 jlxji ^>33 Ijl>. 3j_ij^ 3j^I j i .Ih~~ 

. 120 qji\ 10 ^1 ^=eJ l1s-IJ jjJ (_ya ^4 K a U tliM-blll M-ba 

1 g ijjbej jl itliM-bll! OJL^J 4JLal£Ll! 4^.j^a>«JLl (j^s-s-'a 4Jbr~ t »l (jjs 

J^s .^_i ^al^J1 • L^la ( J^ 4^aaM^a j ' \ 3" t ' 4_i^t_a£sa t_ < < <iL>JLj 

. 4.1 i^stl ! JUk (_ya ib ,^\ a l^jJLi (J«~ miUj dll j ij-iLjjJI joJLc. 

1 ' ^jlll aJi mi all Mas. liJllfk dLuV dLuibjJI ^aJLc. ^<mi 1 a ij ia 

d><j 1 Ja>JI (^1 L^LjI JjLaujJLi ^yinJ Vj *(Ja>. V 43? j?) 

(j_jS3 Jia ajt malt (Ja. (j^. 1. .-S- J_1 Ct £.\ (U i^iVI al^jJLi J«~ Mill (jl (JjLSILi 
jw ^". (j 11 jj^a (_£l (_JJlJ (Jj j 3 a 4 _LSDj iLaLaj JiaVI jl i^43eaall (Jabl jjk 

(_ya 4bl aljtlikVI (jSLaaj lajMJI j>-o (J_jlal biaj ( - «1 t-i~<J i4J?jjILi 

14 



^UWJI pistil 6 ^ujjLuuUI [u-ufclaaJIg LilWUI 


.4J1«nil a \ U11 cjLojjmi i j-ajT< V Jl£ a_j_5_uL>JI j_alIjJI 

.Master Mind «jLu>Jl juL*JI» 4 _l*J ^lIa jJ»-Ld 
J-usjUil algorithm Lojjl^>. llILLa CjLuI ^1 oLlcIdIjjJI ^JLc 
L 4 -L 1 J tddj_La_>. £_u_u ^ C_jI o-L 2 i_>JI ^JlC. Ljr £i 4_ul11 Jjv. ^Jl 

^ Jr lj_c 4 jjL^-o <^»Vt mi 11 ^JiielLcuJ 

L4] inl’4 J_>JI 1 dC jIJJLC Lot <4 4ji 111 jVj^ul JjjJsD (jr^~ 
(jl jjk ^cl lU ( _ r h JljLojJI <>L>«jVlh .4_l4_aV| ( j_a ^jVl 4->.j jdl 

L&jjJ jj_iJ oLuisLjjJlj tc-jl mi^II 4£.j-uj ^Jt> I 3 Jljj>J I ^jt^> mII ^J>Ll 4 
(jrCt>.Ldl L>.j_usj JjUUl .^3U*11 <iU 

JjUrll £y* 4 j4 aI 4_j| j^JII <j-4^ deductive logic, Cr ULi-(l<-uVI j U 111 jj* 
LtlLa-tljf inductive or inferential logic ^ VjlL.u VI jf ^IjdmtVl 

a^LuIl 

j-l-laTlU inference « JVjl3_«_uV!>) U ,^1 c_iL£LII I jjt ^ 

*~dj .^ L yLi ^ 1 jl3&Tu- u V 1 I jui (_(_iU. ^y i)j ♦ lLsLlITu-u^ 1j ^I^^VI 

^-La J^. ^j! ^j To .u. 4 LiajI L^jitl^u-L-u t ^nUU I ^jlu-ull 

J-t-ajHil (^-aj^LII «L>JL*_1I CLlSjj Bj^IjJI 4* < h! CjIj_jJl3j ^Lc. Jj_ua_>JI (Jjv.I 
j-a^La ^Ju^alll 4 jl>«JI IjlA 4_j_3j (JjLa- <1 mJ . La 4_lL<_u_4 ^1 

t4_La_uj_a L^_aJ l3j ^3il ^-jjLjlII q^uluj^ . ^Lc. ^JSLluJ 1 <t^> .^Vl ^l£^ jjI ^_al^_j 
t^Ll(_a aL^jJI ( j-a IjJ^ < > dUTi * 1^1^- ^lj-11 JjLjJlI ^I^Lj ( j_a 

I 4_p.Lj 4 U nj^o < <1 \-<£ u-S^jjla ^Lc. L4] ^j-u-d 
.^jLcujVI ai^jdl <—l-a 4 m>" miIIj 4-ajLsr" Mill 4 j 3U < 11 4j>JL»_1I 

Symbolic Representation: 

UuUu! ^ Jl3cTu,uj L^jI ^ r 1 <^l^jJI ^jVl 4-4-<-oil ^jl 

1 3 JljLiuJI 3j-^_ 3JLI liwjl.^0 1 <>* 3 < ^JSLtluJ I JlA 4j44j 

Q^Tij Jlc.I_ 3JI < till ^11*4 i^l^jVI j-t-u JjlTu (j\ ^_jI^IL_uj V t -11 dL>JI 
*^l jitllj uLajLuJI 0J4] Vj binary devices 4_ul_a JajLu ( j_a <_,, t.L>JI 
^jjjLA jL l l ^ I ^j! 3 is> j I I )) <_j L44J y^jJi ^j| t _ ;r Lc. jjajl (J+ j l u oj J->-1 

(jl I^i3 mi j V <- < 1 mL>JI ^jl 4 JjL 3]I 3^^311 jl odd ^Jl (>ul4^jJI (jjj-ajJJ 




i^liiuoUl .ISiJI 

|j| ^ j_jI^IL_uJ V 4jI^ t« V jl ^ju» ^j_t_u p ' 

LjJl>»jJ t neurons-fiLu^aAJI L^L>JI < n a 4^jL_uj}LJ ^j)~ < <iU ^j-oAj Lj^_I3j 
4_uI£LoJ ^1 j ^mij L^_4 ^L^l! 1 <>>jl jl^ T l o ^ <?tl (jI 

CjIjIjJLII jLitjlj JljJiajJI 4JlILJI ^.ufcLdJJj di ljj_4-aI<Jl j jlSLsVI ^yC. j_ujuJI 
4_ul£LaJ (j \ clLl» . 4_ul_uJI CjVL>JI jl ^LusjVI eJJb (j_a SjjlalLa Cj^I & m~m 

^ ^ 6 'V L7~^^ 4-0LuJ' jj_ajJI d U> . ,.lj < dJuLaJJJ LJl*J I I ^yC. j-UJU-ll 

.4_iSU_4 cjJjIjJLJ! jlitjl 4 -lI^c 3l£Lt_a Jjlj>o t- * ( „UJI 
♦ ) aljl (j-* ^-C.1 r U 1 *L£jJI £_alj»j j-Lo-J La ^-liaJlj Ju>.jj Vj 
CjLAojlII j_jLu ^JiidL-uJ La LxlLc 4j-aVl I jl 4_uL_u_>J! CjLj1o-*-II 
cjLjJLo-»JI oJi-A (jjJLa <ji ^_l*_oj tconceptual level mi U 

jjj . ^_aLjj_JI Lgj ^j_oj 4_jJVJ lL_uVI 4-iLojlII ^1\ J^Jlu_o 4_uL_uj>JI 

4-L m -a 4_ajJL*_a 1 nUtj Jl 3 ^jJI (j^ijV mmII ^_alj_j ^j_a JllLa tilli 

J< mi Hj 4jj_ajJI L^Jjj-/^ 

«4.t-ii< xi ) (jr a->- <j_a ^Lju » 

:J!La 4 -lo^j 4_a^m 4_JV Ju_<_4jl 4_tla-*-j 4_aLu2J t_ t < nL>JI L^jJI Jj-sdjj Ju9j 
4jvjJ ^La 4 jvjJ» 

_a 4_jj_oj 4-aj) \ ♦ a ^Jiir~ t m~ ^,-d La^ 

: JlLa CjLjJJI ^psl^-al p ^ 

((^ 11 t tl)) 

iSj ^' ^ajl*_a 

JSL^uj ^ ♦ 1 j ^ *«• “ < I ^5Lgj ^Lc JSL^-uj ^ L\ /»t f 1 ^< ^njj ^ I» 

4_ul^_aIL_uVI j I 4_JV JlL_uVI CjLi_a-»JI ^j_a |jub jl Uj La 
4 _lo^I 4Jj transmission of propeties J2j jl inheritance «4 j1jjJ1» 

fJLi ^ ^lJL 

Heuristics 

^JjLt-u-U 4_i£.jJj ^r 1 ( ^Vl ^_al^_jJ 4_ul_uJI 4-g-«-uJI JJl^TlS 
cill j_j ^^*_a ^-ajjl^- J^- L4I ^-aJ 3-iL*JI ^ L=r ^ . L^JjLuj 

M 


^liW>UI pISiU 6-uu,U,'UI p^aIaoJIs Lil Wui 


^jl c is> (^jJI L^cLul 3 jjl»JLI <~»Ij £jja 31 (ill i (i 




^jJI L^JLy^l JSL^IJ^jjl^.>. j^jjVULkj 
,pllj JL*^LI l4\ tff < (5 ) jI^-V! ^1 ,L*slVI & o'4 ^ 

JoJI l3j-^ jLlo-I (jy^ « JiUloj . L^-Lstll ^ 

<L<2_Jj_L> ^yJI j-UJtTtlJ Cx3jJ| (j_u_»2J 4_^D^_4lj| ^Laj] <L4 J^La JJljJ 

.<-i iuLLo cukj ^ Jj^olUI JoJI ^1 (jrljVl 4_0Jj_LaJI J_tojj ^JlC. 4_IIo- <_y3 
^JlII g^alIjo 4_j_»_upJI O^U! JoJ <^11 Juu V li^Ij 

^ojja Jo-1 J_LOJ Jl9 . L^j^jla Lj-ojjI^o. }L>- L^J 1 /t-> «^V1 

^,-cl rU *1 £jJI ^-alja ljLia ^ytl symbolic integration 

■ L> j ... ." t 4_1 jL^J! a Utl c«l mi^ 1 «K (j;jo-| (Jo- 4 _Sjj_Ls ^Ic ^jLiUcV 

^jlU I VL^qgj^U A tl c^^ljo J£L^j.J_*1£Ll1I IlU 

4_l£L$_4 ^JLSj J_to£I JuJocTlI 4_oj^_Ls Jo-jj V 4a V 1 /t-> «^V1 

CjVL^To-VI JJlc. (jl Lc^ijl m < ut tilt jj jjJ ^j-o 4 _Ljjo 3 4Jlo-^_s 

tl ^ Ac, J_«l£ search tiiota 1 g ♦ a J j > nj 4o-jjJ I Jo. j-±& 4_tSL^JLI 

4_jJI_c ^y-Lt-j ^jJI 3 u; tt J_tl2JI ^j_<_u <_3jou V Lai jjfc jo-VI a ii i lit I j 

jl t£-Jj J< mij 4J (jA^jJuo Ij) i iijt UJ CjI^joo 3j^Jtl (ji>±c^U! 

^L^JlILj * J 6"‘ ' “ ^ • ,* jLLcI Ju9j . 4_Lc ^1 aVI ^jjjuj-j V 

^-cljja ^1 ^cl U~, I III ^ JlJU CjjJjJt ^ ^ '( aj-^yC 1 '(U I^>VI 

jiLcjVI I JlA Uao- Cuj Jl^j . Jua>jl ^yjLua^l t-^c^UI ^(pLuiA ^yII Jj-iojlt 

BjLlcJ. 1 ^ ^ L> «T.tl ^jolja i(1985) (jVI t~>~,, J-Lo 


.^_L<3 4ljl°i CjHa ^1 m*< i tila (j^-LC^UI 


Knowledge Representation 


(J^^Laj)) L^j (j I »1 (j^.1 >U <^iVI ^jJI 

4jJVjCLuVI i^jLiUaJIj (JUJI (jij (jjjLlaj «<U 


^ jir~i i m_i "i? ajlc. <tiV j i nj I I jufc ifljjiJL! (jSLajj .lh »L>J1-1 4jjjsjJI 

<JbJI 3 Jl£.LSJ! uiUJl Jl>.I ^ Jiir" < m > Jl 3£ . 4j-a^j 


: IjjjlijVlj ,_jiajjJLl 3JU. (j^i_i V i~i~ 



^LlWUI *ISiJI 

^ d i' ,'y^c p V L> jj>l .tTuJj t 4 _jJLc. 4j>*j_S C-<-iL^ lbl» 

.(( 1^-JjJLAjVI tyA ^jIju 4jLj L^S VLaTlvI lIILLa 
^y-cl '( U ^jJI £_aIj_> ^-3 djLcLUl 0jJb JIa j-UJlJI OJ^di 
4_*Jb ^JjlaJI ^ ^4_ut_ulaJI Lujl! ^Jl La c_jjj9| 4Jl1jj jLsejjj 

t <\ t-Vn 4jjuiSH]l ^-aI^-lII BjlcLUI <>jla b>£- j-LLtrcJ 1 j . ^LujJ! <- < < mL>J1 

4 j t>>jJLl i ^>UJ! ^C, j-llClU SjJulLa^ 5^_u^ I Jl>- 4^LuoI 

(JJ-SLl<_u 4_JL>JI eJJb * 1 g m < >n (jl J-Albtj (jIsIj-aV! dJJjj 

La_£ J^>JI ^,-JJ 4JL-0 JJ 4_Sjj_Ls j-ujJu b)l !Jl>- <**♦ <<mi 

^jJ! 

£_a J_aL*_jJI ^LL>o 0 > l U tl mhH £_a!j_J (jl I Jufc (jj<& jl i£Vlj 

4-u.b^A «4_j_tfuitlLA _$! (( 4_b_jJLbs (Jj*.jI» (J^-« 4_Lul^3 CjLajJLaa 

4_La-H>-A J^>*jVI (jl ^-alb>jJI (1)1 La^ 4 <?I~-V a 

4jjL*JI c «<aUJI tiixi Vj p < ti^l ^!Jl>.VIj 

. ^«4_t^jJuJI 5^_La_ail» 4 ^jjix £^JJ! Ijufc V p^_JI 

(jrU pLlJI J <^u?fl ^.cl rt-t t^>Vl aI^jJI ^_aIjJ a Lb p^fcl iJ-^J 

jIj-a^ . 4_3j_*_U oJla pjua-~mM ^L-11 mechanism 4j>JLjJLI p_Lj j 4_3j_*_U SjlcLs 

-4_3c_aj_jJI 4_i_L) C-JtSo La La I L^uLlaj t4^e_bslj 

j, > uJu 4_>JLlXI p L. < 4_c^_< jj?c_a U j_ijlJ 4_a-^ ' ^j ^ jJI 

(j_A 4 _L>.j_a 4JL>- (^i oJLjk 4_bjJti! ^1 j_a 

4 U ii (II ^jl^J -Sj) ♦ *< mi • VLl£ (jrLl^j-A (^| 2 _aLj-JI 

. 3j_j_j_>JI 4_a-L_iVL ^oL>JI J Atl 

(jru Ji^ill din ^ jiwl Vila (I0 L^U! JJL^I ^.1 Ijj juuj 

4_iJJ 4 jjjlU! JlC.IJ-^ il (JV Lafc Ijufc t^-Albj-xlIj 4_3 ^_jJJ 3JlC.Ls 

^_aLj_lJI ^j-A A>>JI ciJJb (JrUJ-4jtiII ^>JlA 4JLa^X ^ I 4^t_uo JJl>»j ^I-La 
( j- 4 L)^ IbJ La-L*_j_Ls 4_jjJlJJI JlcIj_SJ| ^Jl ^j| ^jJI 

. V pi JlcIj-aJI £Ju& g> L>, ,.l4_jJI L^JL^jl plb 4 _La->- (^1 JuJjj ^SLa-U 
J-j (jL£" La_a 4_j>JLlI,I p_Laj i yc. 41 is~iH'i a 4_jjJl1JI JlcIj_aJI pj JjLoJI 

^_aL^_lII j^luu i ' > IL~J (jl^ LiJJb Jlc. 1 j^il ^JlA ^Jj JlJUJ 4JJJU-0 ^1 

. 3JljJl>> 4jjJl1 3Jlc 12 4^Lbsl L^ijl LaJ£ 4JLa^L 
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^uliWJI pistil 6 s-ijluUuUI p^laoJIg tilWUI 


ditL&JI 

^JLc. L^jjjJs 1 /Ut <^sVl ^_d!^_iJ 4 juIjJI 4-4-<-uJ1 JTuCu 

«l>.L>J! cJsj 4-oj^UI cjLjLuJI ^Jlc. 4_JL>. JjL-JJ (Jj>J 

J-jJLsellJI ^jLu ^ L-tlaJ! ciJJj CjJuScjj .jtjJiil jLitjV 

0 Jl_& <-_<_j_j_LaJI ^ j k"> ~ < n j jUaTuVLj g * V (j-saJ^J.1 4 _JL».j 3j-<fcL>. 

^J! j. U />. jj j^llJLj L^_Lo jjfl" < im < <i Lr lJ! JjJLscILII ^_jLu jUalul 4_!L>JI 

jIP 1 

L^jJI ^<u 4jyj~ itl Sjsj^U! cjLiLuJ! u^i 3i (_,-l^. L-ijjjjj 

1 ^ ^ <JLalL>.! Uj)i^ (J^l ^_i£, 

i3-oj}UI CjLjLlJI <_jLui. £-a 4-lUjlI! LuLp. ( _ T 3 diljljja jjtjj La lj_u£j 

IjLp. I lIiULjjJI ( _pijt : i i_jLj£, . LaSl^ jlj^JI I laj- ■'"-»-1 .Jksj ^ tl~tl ij 

t_3j_*_j V ^jJI ^Jljj_jJI LpC."i? liUj (JliLoj . 1 g. IIn't SJL<jJ,l 4»jjtM Spc-uj 

Jl9j (^laiej JuS cIiIjjJlSj ^1 jjl 4-Jk.j 4 jJlJ cr^ er^ (Jbj^ iSj-^ 

.jljAielJI ^£. <d JjOj Vj egj^-VI JljjVl £j)jj <j£. > .'J<^>~ 

Conflicting Data 4ri jU>mU ybUI 

J-oL*il! ( _ 7 1^ L^Sjjls (_y^ >Ui^iVI 3jjusL>JI 3 a <nil Lol 

tiilj .aLtai-Vl (j+n \ (^ill diULpIl lilt) 4-la I t juJ l^j 

L«_Li_i ^ "k- v^La (j£Uj Cl!jL>. ^yJI £ 11_J 11 (jJi J£ jpjJ Jliil 

10 + Q-A f»l-3jVl £jlj_ljj .4 " -a- (^rlc. 3j-il-3 j»Llf JjJ 

(J i»~j) ‘(LsLx-i ^pe 1^1 jy ‘*~ j) 

. (JjlAJLi (_! j I 3 1 (3’C^L > ,^ tlK ( _ t 3 i^ysjUa . (3jJ,Li 

(5+) ^ jL^ ul^ lil -I 
(3-) £ jL-a i_J (jl£ lil 
(10+) f oK lj| -2 
(10-)^ jL^cpu^ \'4 

3+-i!^3^ . Jl>.^j V I ( 0 (_p3 LijLctfaj (JJLlA 3' 1 * 

J_i£. (jjs 3_J^i 1 a m I CLtJ ^ JlLo CjJL>. (_ptj Jl33 :4jaj3s!j 


" 


i^UiuoUl pISSJI 

jjbjJij (l) jjUjjLSJI Jl«jj .<_! jju 

I . >< ol i~ ijJl I A (j£Llj . <—SjJLo j_j£. JLs-Ij Cjj9j i o(jl Ll>.1"i i~ i nl 

(j-UjjLSJ! JLs-l (jl Lol t ii n~ JL>. I 4J ‘(2) (_yh UeJj-^s 
JL*^o J_»o Lo oLj-SjJa jl LIaj_<i jl <" ••" VI JLs>Lj 4jV Lojj i LoLoj 
a k->. jLM (_y3 i t-i-v. tiJLijk (jl j-Aj (^liLlI j jiHn~tl Lol i(j^jL2JI J^uWi 

oLSj^/L LI (jiaaLLlJI IJLA (J^e-lj . £jb jo-1 l_J jl I Jl>J (jl (_£l 

.^jsljjjJlj ^L p-a (jiiaLuj V (j^jLSJI 

The ability to learn 

aI^JlIL ^ t inti tilj)i < „tl j-uL*_a Jl>- I «»1 U^Vl q-a ^JLjuJI 3jJl3JI» J!La-» 

(jl L-OEJJ . 4_3_jL_uJI *-1 U-^Vl 3jLdIu_uVl 4^5t_UJ cljVI (j^ t (_^j| (^.}JjJ 
J. Ml « 11 (j_A LjjU>.J U LaL$J Oj-L^l JLSfcJ jLulU IjlA 1 '< 3 i ]r) jJ Lul 1 _La (JLdJ 
3 jJl3JL 4^W oJJt uLa_ujjj . aL£jI Ijj-tTuu (jl (j^L^j (j_4-4 (J_*JLa jjl^. ^ j_<_u 
J_i-^^lilj 1 j 1 / >» 311 j £. Lulu VI (jr £i JjUlil <—alj. nil i (li d <r 1 U" , ,,1 ^ ^JlJLuJI ^Ll 
. gL-i_(-ul—Lll ^_j_C CjLaj) I ♦ tl jl » n ( ulj ulj Lj_aj_a-*J I ^1 CjLuj_>JI (j_A 
<^l oVUJI juJl^S (^ 2uj^^ (^Ul^oVI aKjJI ^ (> (jj!o.Lj| 
L*£» I L^_l 3 V (_ 7 uil Jl^x-VI cilljjlj lj^L>. L^_u_0 I (jj£L 

JjL^ r JI (jj^-J (j l j Mil l JuJl>*j (_y^ 4_}j_*_uaJI j j r A jJlIII (j-aij (jjJ-5eJ 

3jJl^ (jr ^£i (^^-cl i U <^»V1 ^L^jJI jJLxLj . Lt-ce.^ ^jLLsj (_^ analogy 
(jl cillj t4jLiiI 4 4l^ Mia 4_u_ul_Lt! j-tc CjLajUU jl» ilml (jL_ujVl 

3 Jl_j JlC. ^jIdIj-cI I JljuLa 4u1jl>» a_ «t uLseJLl 4 JjL^JI CjI^-l^-U (j-« 

4_jJ LSLtTuV Ij « »1_t-JuVI (jl j mi ^ J-C. ^ I r. ^ ^ 1 ^-(^j Lujj V1 (J tl (-^jLstj-4j| 
^_A (jLu-aliI (^JLc (jLuuVI 3 jJl^ (jl (^-A (^C.LlL^-u^VI ^l^jJI ^Lol 4 j>- j^_La_I,I 
(jLuuj (jLuijVla o^JUlII (jjJIa 4JL^1_^JI SjJlUI 4jU»" (^pJI jujirtllL 

-1 x ■ L* ^ a! j) a La Lt 1 c j_i^pi]- 2 uL^I 3 ^-LtSLII Jj *^ 13 *>tl ^_<_u 1 uj ^I 

. 4j>- L>JI JlIc (J-Lual^HJI £JlA ^L>-jTu-u I duSjJI (J “A * < -JJ 

J- u -a T JI Lr k. Ij-i^S 4 Jjl>. oj&jja I11 (^^Ia. 3j t- < t uL>JI »1 Uf.l 4K mi a 

(^yuJIJ)) 4 _aL$JI jjlC. (_jjl_3j>Jlj « La^Jlu (jl c_u?cj (^I]|)) 4_aL^JI (_jjl_3_>JI (j-U 
t t>> 4 U3*i 4-L u t-A j-LiJ 4 _^j>.j (j_A j-u-ftJ (jI (j^AJ La (jj .« LaI mi n (jI (j^«-AJ 
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^UWJI pistil 6 xwjLuuUI px&laoJIg LilWUI 


£)l .^Lail ^ 1 ^ 3ji ^ ^ 4JLub>JI yjt ^jLojjVI 

Ia-U3J>. £)_a Vju JjL^kJI i^y* 4x j_ajsc-a jJ^JLa ^o^L^Tn-u' ^Jx 3j Jl3_!I 

V ^jdl o! .6^>u a^ jht ti s^aii Ja!^ & sj^ij ^ 3 jS\ jJI <> 


^j-c dUj 1 Jl-l^v. «J! J_<_u mi til» 4 _l*J 4_<_ujIx- 4 ^ix 3 jJl1II IjljI ijr Lju 


jLjcjIj 4jJXJ £)? LaJ t<. m <lL>J 1 1 ^ U n~<J (J? CjljL^JJ 

4J ^-(^J ' " 3j I JlAj .4_2j_*JJ (jljlo-l jj_u_jJ «^U> 3tU ^l^jJl ^j| j_A Lbfc 

Ju2j .database CjULj_jJI jLcljJa j_a1j_u ^cl rU<^VI ^.I^jJI d a!t. ^Lax&I 

<_j- 2 LJU. 4^aJl3r~ miU Jsij-Ldlj ^.aLlU jjx^ 2 (j^j JlJ CjLajU U »1a \C. 1 J_s 

2LJVj1^VI cjIjjlSJI JUoV LIU 034^9 oLiLdl 2 L>JLjlaj *Lb 

1 3 i ~ V a Ijxtb j_st_b ^cl >U t^>Vl cI^Lj (j' JJ-axjI j .Cr^ 

4_xllbt_A 4_3 jj_Lu CjLjLuJI <j)j-3e .J j^2 CjULuJI Jx 1^2 ^Lb ^j-CaJ LaJuX 
4 j 3 U <11 CjL^MjlJI (jxj_ul ( _ t 1 c - CjLjLljlI] 4_3_uxaj (jyy 0_t^t_5 4 jIjlJI 


. JjLaHJIj 4j^£L3J!j 


J~JI J£d ^Ud^l d^LJY 5LSU* 


1j_L£ jxb J^_<OJ 1 (J ,is~ia]\ Ijufc ^2 LdjLbL^u ^1 3^-cv. V' a U 3; 11J 
t^LiJ! (JlJ- i-JI (jyA (jy-^J ^yxl rU i/"»VI aI^JlII Lth* (j- 4 

^jLtujVl 1 ♦ yj (jydl 4_3jj_LaJl 1 #U> «^VI c-ocj Jjk 

4_jL^jJI ^ j_djj-JI Jj-^jib ULU ^3 V 4_3jj_LaJI b)' S JjLoJ.1 


Sjj>.L» jt ^1 


4_j_cb^ ^j-c 4x3^jfl ^Jx J-4-uu jJIJ_<_ail I Jufc ^Jx 4 _jL>-I I j 

(J t*< mi i L«jl_Lx ^ i mL.<- uVi Ib^jui La .^LUI J!j_oJLj 1 ^ x, j. u u yjj >-1 

(Jlj <<i II (j- 0 jLlitJ jj-o £)! (j-«J ScjLajJLlII 4j>JL*_a 

oxc_jlJI jJLL u_uj .^JlJ j-uJI b)-° (J^Vl jddl Lbaji jLbt-L(-u 

. Ijl <>» 3tl £j_& ^j_A 4x2j-4J ^2 JSLduJ 1 >U ,^V1 ^JLx 4 _j ^j_3j (^jdl 

Ju^j tillb L>^J ‘ l lL>j-lL La 4_j1aX 3l^Lstx I Jufc (_^-bu 


^IxuVl ^J^J! ^]| 2 





j_k» jkkl 3kUJt gkjkl pf ^lik^VI akjJU 

i_c5cj Vj al«tl i- 1 3e jU la J-ifc p£Lj («J ajL>.j ^killa . V plj «3jLika 

4_a-jla ^kLlU alUL pi chilli p^a JljVj .£j 33 k-a-jtl £-&ka -5 J-*j pi 

. 3 mi^LlJl! alaVI 3*Lk ^^k p_a 4 a 1 1 mi 4j 4 ' c. 11 tut ^_k 
Ca>.jk (^ll! ilkuVl JjVl jkk.'in £-ji (jjijj 1—ibSUI I j-4> Ikajjij 
01 j / ,1 ^ 1 y 1 ~'| 1 La_a ^j_jl 1 11 )**! 1 akitll p ^ I * 1 11 11 ; 4-3j 1 lull 3^ 3 ■-> I1 

^ V Ikf ^UkVI k^kk! 3kk* ^ JkG pi k kk i^lkl 

Sj mhII i_a^ki.b aklkej ik 1 ntl ! JJt pi L&ljjl £jjj l^J J-CJU 4jjjjkJt 
t _ ? _3 jj-oLiJ! ' ^ ♦ »"i V JjjkJI gjku p-c3j p^. ea^ju pi Li- k -a-S 4j| Joj 
j_kiila .dVI a"-*-^! (jiutJ aU j" I nl yk IjLA LjjdkuJj ii_3al_jJll pa JljJulII 
3alja ^lke-1 V Lj| ^kal_jJI pjj .«4_ukujVI 4-illl ja^a» 4-11 Mia ^1 ^ka 
pT 1_U pSLaj (jJbJLij . Lgjja i3a ja-$k dljji 3jd La 3jLa£. ^1 a 111 jl 

V 4jLi (jkLil (^jJk £pikVI jlj^j (_yk 4LaI*J £jjUj_i (_£I ^jk jo£kj 

V l_»Lil Ld_il ^_kl ^J! p^a^ . 4j^Jtil! 4k-aJtll ^£kk! ^a!^11 p^. 

^JVjJ! (J jk il l ^a 9yy m i 1 ^a3 Vp I t-j|^-C.V! 3 ^j?e_cu a 1 111 La 4j_a_>- ^a^4 IjLjj 

4Lu»J! c_4 jjl\ u~y I a c. of JSVjJI J^kj . UkL* ^1 ,>k ^ l*J 

ijlj » HI Jjl-a-~tl J-olj-J 0^ CJ^fkLiJ iOk^j^kaj pi U j~j^a jji , h3~j 

OkL& O^ J 1-^1 3 tl ( _ 3 -Lc, diJ-aJLc.1 ( _ lr ll!j i3j_k.VI 3jlkl! ^^3 doku (_,kl 
oV 0^ ~JI a«11 O^ >~'l ‘■'k l^jl_9 4j«JLI! ja^a l_L3jk O^- V O C iaLakl 
• OL-ujVI Jj(k La^ OkkLak! ^Lojl 0-C- 3-stajkl (^a 0^ tiili 

(—ijLsckl kjk3 Introspection pi U .3 , ,._M t pSLa-i 4jla jkf i_jjL>. p_a 3 
p£LaJ La£. i-ak dLajkaa lij-aii pi aljaVl (_yk (jkill aLak ( _ 7 lll 

pi pSLa-i uU.I’ii" 111I p^-J i4j^a_oj 4_i ik_33jt_i pi t _ ? jkujVI (Jktli 
^al 111 tl jl i^jLSJLI Cika^j (_^lj a 111 j jl Ij-2j La-a ^LkVI Jitll l^j 
i>JLA ^Jka pj 4_3 _u^ 4a t _ T JuJj daj SLfc^k>. pkli i-^'j 

.4JVjaktfl dklakl tfkk (^Iki (^1 ^aljklj cajkkl 

0 -C. L^jIj I p-< 111 ->i3 (_,-k (^LikaaVI akjjl 3jja pla lj_k.|j 
4-^a J V" 1 nil 4j^ajkl ^akj kaa^La pJLa (^yk Jai^. jjuj Jjs /aU"t1 pjjk 

^ ^aljkl tf jul> Jka pi La£ .pkkVI 4 JVjG^,V! dklak! 3 kUJ. 
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^uliWJI plSlU O^lu/UI p-ut>laoJlg LilWUI 


JJ& U£j3 .^jLcujVI Jj L < zy It L^J 4-JV JlTu-uVl 4 -lL^JlJI jJoLtJ ^ JlC ^y-LftJ ^JlJLjJI 


1 LU_L> I j)l» tl ^_lLc 


.SLUjJI 

^Jlc LuoJ 1 ^j_L«Jl ^J_A ^ ^ 1 <L» .-^Vl ^l£jJ| jjjG JlLqJJ 

^jJI oL^ 4^ jLo^V ^clLh» 2LL£ 6^ JL»V 4iV ^1 c^LkJI 
interactive 4 _jJLcLoj (jij JuV eJJt IjJajj - 1 */L ,^V1 

4_jL£ ^yil <LvL>JI U£ . 4_ticLaj 4 j5c_^j_j CjLlI j-Jj-Lj tilli ^_&L_u Jui3 
^ic. jjjG 4J j-jJuj jj_Lj j-jJLlilj jj)tVtU 4 JjIj9 

J) LH ^k. ^j_4 a Nl^,„U jJI CjJlC.L_u j£j .^Lc. (JSLtluJ 4 j?c-oj_JI 4_jj?e_^_La 
4_La_lj JiLtTu U_4 cjLlUaJI formalization 



*ULu ^r l /U ,^Vl g. 1 ^I c. <La^Lc (jl U£ (CjLtl^jtJI &jjb (J-LkrJ 4 j! ju 

t LI <>><?!! (j-c ^CjJL 4 _uL_oJ^?I fiLiill ^4<i] 4_iUI 

lJijIIdjj l_jL^lC.V|j »A/tl cLJju CjI^^Lc 1 /U «^V1 ^.LJljlI ^j| 



^Ju^oi! L^jL£ J-tbfcTJi £-«j JjA~ tL j^LJI ^^jaLj ^cl <^>V1 


^Ul^oVl *KjJI ^ 


tdbfiJ? Lfcftjbu 

4JLL3 4jg &l ^-£.1 rU $.l£jJt ^lc <L_U_UJ CjVLsc_4 4j}L L-m-uSo 

4 _LLkVI 4 JtiII interpreting images, CjLujJlI j-u.kj j*LVt oJu* 
t (CjLtJ^JLl j_u_tkj) (JjVI ^LbeJ .^LjO]| 



£j* *> ~ q 11 ^|j_SJ| t(_jLHSLII IjlA L_kJ pz ^ 1 ^LLaj ^jU. 

m Li£LJI Ijuk JjVl diJiJI Jjlib . (l3) oll^j jf (l2) ^lj_. ^1 g^jXI 

a. 1 j 5 I t 4_^vl_>JI Jj^v ^iiil cJgJI jj Jlj Lj_Llj t4_uL_ujVl 4 jl1II ^ ^ 4_u-b_3 
J^Ll^jJI LbjJ j-£i jJLj ^JtxJLj 4_^j_*Jsl _ilAt 4.jj>»l"i m i »VI cjLJUaJLj 
j_Aj B^.-L-lAsJI 4 <;l^> iVL oJlllil Lai 4-oj^LIt 

^ysj^uLujj ♦ Cj Laj-L»-l> 1 ^Lj-Loj Sj(jj ^J1 4 jLo_i-lLj ^_Lc 

cL»JlST~ t r (I La^ tL « < <(L>J1 3 JlcL_u_ 4_5 ^U-ltTiJI (jr ^ Sj_j_>JI 4 <v 1^11 j3^ Luajf 



jVI ^ si . .i\l t ^_dl^jJI 1 ^ a a i,,, \ I ^U_(J I 

Zj U ', s c-jLiSLII ^luit jj t jl£Lb VI olXJb ^LtlajItJ 4JIL4VI <j_a JuJulII ^ U♦ /, 

.Ji <7^1 Mill (jy ^ rU i^VI (j-a jUj I U Mil < a I 
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3 Jij 4 -ge-/Ialj 4 - 11 mil t J^. ‘~'JC-t-Cv 4 jJuJLSIlII c_<_i_uL>JI (—S^L>- (l) 

.(^>.jjX 1) .4je-ajjll CjUlI ^IJl5cIL_uI_> £-aljjj t _ y Jl 3 jJl>JL1 Cj I j) U 4,11 aJ-A> 4_«j».jj £-ajjJU 

4_ul iii~>JI cjLlLjjlII q ■>■ q .*l£jJI (j-4 IjJl 3 i.ltv*<" <_ < i<iL>Jl 4_La_tiuj 1 (ji (JjJLl! 1^" • ■■» (2) 

(j£Llj icl^jJI £jjQ IjJu9 ^jLuljVI {jja i.l t->Tt 3jLC ■ t-» - »j" ^ ^I j^sTu-uIJ 4 ai. « 4J t-J^-i-bj 

oVLa^Vl jjlc <ji e.lUlj ^joU^yi g-l U^ lL ^l^Vl jLuaHVl liA JjULi (3) 

.L^£I jJi-Lll Jl l d; Ur,... l w U w tSH ^UJlj^U^Vl Sjj^^ 

.(^>ao 

(jui! (3 (jj<? 10) = 40 ^1(10 2) = 80 (JU.I (5 2) = 80 30 jl*I jJI jjjJI ^ oVUcvVl 

. 120 10 = 40 


(5) Polya, G. (1954), How 1 


w aspect of math, e 


(6) Dreyfus H L.( 1972)What computer 


iSon New York Hater & Row 


CjLjlI t j£. i M“, uj-Aij Laj-lCj 4j^_lL>»jVIj 4_jjU,VIj 4_jjjjtll CjUlLU^ miII CjIjjj eliljLuartJ 

i) «pii jai^-vij a«^i 

Oi)- 0 .^ j»J-s r~ . .i ~l oUJ ^ LjijJI l_^L>JI oUJ (8) 

.(^i^liOdirectory, if.....then, save, type, print iJiLa 2b)jL>jyi iilil ^y> itbjJLa .-■ ! .)< culilll 

a 1 j is\ >■ jl 3_iJ yA (_yaj <Laj}Ul CaL«$i*Jtl Lc^-uljj i^LfijVl yA JJL£. ,f-i < njiLa 


(10) Winograd, T. (1972), Understanding natural language, Edinburgh, Edinburgh University Press. 

(11) Boden, M.. (1977), Artificial intelligence and natural man. New York, Basic Books. 

(12) Brady, M. (1983~), Computational approach to image understanding”, ACM Computing surveys. 


(13) Pratt, W. (1978), Digital image processing. New York, Wiley. 
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i a. I" V a ^ j i^ zJ J <s*i ntl ljuk i_3JL^j 

diLilll ja^S)) d*a»ij (jl (jSLaa (_,!!! ^3U iViVl 

(_,«3ill Jal Mi/tl 4 i n't (jl (j£L«J La L^ljlj jLII 
J a I n~< SaLc. 4_JI jl imj La jjbj utilitarian activity 
man machine interaction (MMI) 4_lVl (jLaujVI 

<jLuLVI (jrcj JL^iVI JSLixa ^LuLVI 

I j_a —jlj>o (jl Jljj-1 (j^e-La .uxojei <■ 11 nL>Jlj 
dll i III (jJI (jj^Li La 4_*JLi jjJlJ (J' .^~VI 

3jl i-riTeJ 4 Li j~j-U diLilll dllj dll JLi (jjjuj 
4 um ij-flJlj dil«I US (jUojVI 3iL25j 

<d*.Lde-! La (jl . JLUI Jj j (ii 4-UjjlIIj 4-liLjjiVIj 

^LcJdll i, ( ( nL>ril d_il 0 dj Lilli d JUk (JLa (j-O J i n~v id; 

LU1I a^^ll diUl aLb (jK . <lVl ^ La <yll 
U^-a-a-jj (Lb ( yllj-<- , l , | jt j d^'j olpJJ^ Jla 
^alj_jJI La aL.. ..Ij i LrijJI l. 1 1 mUJI 4-il (^1 
Vj .aLsoVI I juk ys (_yljVl SjUUJI yk-compiler 
^ 131 -J 1 " 1 aJ—A LlLJI <d*^aj_jJI dsLiJ (jl dLi 
dilUJ dUj ^ JUd Lgj? VI i( a^l J Jla»-,,„VI 
Lul (_,-& Luk I gg->-1y (_yill adlLLdVIj . dy,LU j^sI 
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l2jL*J pjjui (jjJuj g> j♦ j ■ L 4 -Lu-u 4JVI £-4 jjLtlu £)| Jjj 

La 4_a_>.j3i] La 4_3 jj_L Jl>o £)l LLlIc (j\j£u ljuk Jj j 3 I j . 4j?e_a^_jJI 

JLaoVI CjI U**- a 4 U mi! ^-4_jjlj_lLJI 4 T l LL c t 1 mL>J 1 ^ Jiitlu_u_a 4 JL>.Ju 
- «»V1 ^Ll 5 cj La lj_u^ . «U 4 jL^uV!j 4_a^£ 4J^U j£Lli 
^LLa ^Lbtj Jui3 U- < t dL>JL CjLoj1*_U SJlcIs ^Jl £^jJL> La 9-i^jlm 

:^LUl£ JIJ^J 2bLJ 

3j. mi f. ^j_c Ji-jj-j LljIj <^_o 3 L 3 jj 61 a <» ^-3-Lsj_a ^j_a ^ 1 » 

((SL^u 4^ J*T\ 
:^JLi]| j-5t_Lll JIJ_<_uJI Ijufe 4_a^p 

l£ j) Lul l c_«j jJ,l» 4«0 Cm a 1 n 4^J-a£. L . L > La» ^j-uS) 

(jajJlj ^j_u 4^j_*_a Jaj_i Lai 4J_iL*J,l eJJb ^jju^ ®(I000 < (j-uS 

(jj-aoLajJ^ O-tg-t-u (jj^* J-g-C. 4 —O-Lod ^jJ (jj-Lg-t-j Qj>-jioj-a 

4_taL*_tl oJ lA J£uI/ jLa^.1 ^£Lg_sj . 4_u_>- i_sVI Oj-lIlC. i ^yC. JljJj Lj_u_u Lu^_a 
4_?e_a^aJI CjLLU ( j_^_aa ^^lll CjIj L> i. f I ( j_g 4 I < <il < in jStt 4-J^LI CjLoLLjl^ 
wLeIJ) 3 t 4_J*.J_J I CjIjI < 11 3~ ( n^U ^_jLLj JljaaJI I Ju&^ . L^J ^L-3JI 

^j_a JlJ- li.lI I I Jl_A JlLa J_jj_>aj . L^-La CjLajixa ^Jj»3fcIL<_u! l_SJl^j CjLojJLjlII 
3JlcL 3J ^jJLaj 4_lV.i 4J (jj£j JSLlu 4_al^ajVI 4JLLIL 4 _jjlj_lLJI 4jjj_us 
C(_t-0—t-u jjjas.)) I ciJjJu CjLaj-Lt-U 3 JlC.I " n \ tC-<-<-uL>JL CjL a jJjl!I 

^■.xitlLtja 4£^_tiiJ| £) 1^ t(^llLa eJiL^_a ^a_<_ol 4^^-<II» ^a_<-ol 

^Jlc jl ^ < j jLL « _j (j ih Ij (^rLaiijJLl c-al^a Qj) a3^ a Lalj t(j^_alij-a 

^Ajja (JJJlII ^j^j-jo^I 4^Jlj-Jj t^La ^JLLLl 


•Lry-a ^ a^- 

<j_^_a_j L^_jV i3j-_AiLj ^_jLL> 4 J (jj)Cj 4 _j_L3IlII <?J_A ^ IJl jfcTa-uV 
(j- 4 ^jav j_j jj ^jlj-lL jl j_>. (jr b JjiwjJI 4JVIj ^jLjaVI 

^jL^aVI j£.Laj JLse-a 4_aLfc £)! LlIj 4 1 L.* J-iLpi,! 3tl 

.4_ajLaJI CjI j_a_uJI 4JVI ^_a 

4jg > «iL«-u La j_A «4 j»j «UU CjL illi da>a Joj 4 U miWI 
La 3jla£. CxjI^ Lil La j_& LlA ^ JlJ_<_a]!j . ^ /I I j| ^jjtlll lLLL.1.11 

4_illl aLalc Jl^j .4_ia^ jJI 3LpJI ^ ^Ll^ LgJjja Lj-*-! 4^t_t^t_uo 
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4-ljj-C jJl-lj CjIjLulII ^Lol «*» 4 _^j>o Lr^ (JJL^ jL ^b-U 

Ls IIla JiU^j 4 CjIjLulJ!j AjIjJlII j-uj yc. JjL-ulII aj i^J 

^yJJ U£ .Le galistic aspect ^yjjdLHJI <—dL>JI 4_tic ^\W) <jl 

tcLiluo'jUlj jl jjJLI L^AjLLijJ jLlIcI ^LZL_u_ 4 dL^ L&jLlIc.L> 4_»_UI 

^yJLc j£l (^jJI < « i a j) Mil ^jd) dJ-A j-tiiJI <jjJjjJ.I j^-il £>*J 

(jd<-u-J VI 4 Jj_oj d« dj’V i£l ®.bvij S^LddLlI (j\j j^Udl 

<«o->.Jl «L<_ulj^ fid I ^^-u±a j_tlij JulLsuj . ^Ljl£ fidjJL Lo <jruj t dj-kd 

^1J Vi miVI L$j ^uj ^1 fiLd^l ^1 £^>.jJI fiLiil 4jK Mitlj fi Lu Jad^J' 
(j-jJlJI ^dj-LflJI f. 1 41 C. ^ddSlj od>uVI Ijufc £j \j (jjddj . (^jjtUI 

y\ I naj-tHiJ ♦ j L t T t£.V I !^£i liJlSdjvVl fi\jUr. Judl (jjj ISLjjISLJlI £)j_<_ujJlJ 

jj-ajd! ^l_d_jjl ^£d>o ^1 4jjj_uaJ! JlcIj^JI 4_<ddjLs ^1 Jl j_5t_<Jd 

jujL>d ^yJI ^ySLiu-aj-tij ^yjujj Ju9j .arrangements of basic symbols 4-u-ud_uVl 
L^j_ju jjfcj 4_c ^s^eS universal grammar ^4_tKJI *dtjVl ^-a^La 

J£] y ^ * I »^ 11^ ^j.u.i,ai VI y 1 ^HJI JlC. 1 j_dJ Ij id^^cai 1^ \ l^p * 11 yA d t^s /C 

. JLm^l 4AIL. [# pu# «pl| ^UiVl oi (9) e7 SL^ a> ^ jJbj . (8) 4 T uLai)/l ^UU! 
-*uKJI dLajV! (_^I-3 jsL*JI £jjLjJ,I (j-° (JjoJljj <jjjJI ) mm II I j«'»~ Vj 
I (j-o U(_£l innate a_g^Ii3 j"«_i 

(^,^1 dLajVI (JjiAj (jjl jjl J^LsJ.1 julC. (jj: 4jla .jjLjijiU 

. JajjJIj CjIjLijiJ! ys ^LltS l^ajjr" i n'l 

n-jbSLI! 1 ju*> ya 0^ JjLs-Ljj (_^jJI jjkj i3U mi'iVI dJljj 

a.i-»- U ". II l y\_i c\ .'-i^l^_Ld tQjij 4^ jL»j . U ,,, 111 A^jJI 

ol <Ktl j-.L^3j (IjI aKII o^J ^aVl yboJI 

cdJj (j .I 'sc. .3A*^>JI tfjuk 3 JVj (J^ao (PJI a «»tl 4 _i1iJIj-l1iIjLijiJIj 

inferential S-J^jLL^jfl (TjLlLcjJI ^ 1_L* S jidU j-Iiill JS-^2 

(jfj iL yal i jl 4±^. (_£? jl Ss;lj^ L^JJ- 3 *-7^ processes 

^cj-“ l^l (^ 4 ^ <j^ 1 —iJjieJ V 4jjiUI (^yoji.oitl 

. (J-J-3 jj -0 ctSjJtj Li£ Lo JSL LgJLSlj II~t diLajl. oil I < o g4 jjLjj (jLp-Vl 
y jjjJLi oi-iSLlj iI jjj syntax j»jKJI q\ a£j-U {y>j 

:jj^oL>-J-o (_yll 4lo-a-ll I > o g4 t nn't V JL^LlILi (j-*jj . 4 j <j t l-i 11 CjLiill ^043 
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. L^J LJVj >LiL>o cLulii! jj l syntactic tree 

Jlj-Ls 4 J 1 mi 3 * Li!jJi£. (J-^-C 4 _j_ 3 _j^ 

^LL^^-usLU L^-LlA l_SJl^JI (j-u-jJj t4_uJali,l LaLc. 4 1 „«^11 

( jr 3JI 1 _L^_Ld jj_ 1 ntn Jj tcLojj-Ls (^Lj 4_ui_ulaJI CjLiill 3f 

♦ ^g3ll (jy-S L^aJii fclLca) 

iCu-c-l 3 4 U MilLfcj-allieJ fU ^-^3ll CjLjJ^j 

4_ul jJI LJLj^i jijjij jLa^.^1 ^ ^jjjlxT t^jL-aj^/l t J_clj 

Lct^jjuaj 

4*1 ill 4 _JJLJ_lL2_II CjIaII qs~\ Ij C_jL£LII (JJQ tj_A ^ l il 3 MJ 

1 ^ aI. t , „l ^ \ I a ^ > ..1, ,.V1 ^ jjl ♦ 11 At! It a 

Cj^jL>J.I dJLUl J <<o 3 tl .CjUlUI aJuh JlLa ((^^» 4_>.j_i ^uj_33j 

UL)L_u C.ofl Jl^&Tu-uI ^all jjU 1^ 4 _l 1 VI (3j-^i<J,l j .| r ) 

♦ C-.<-<-oL>Jl ^J| La <-Jjj9l 

CiljL^ J^LldU ^1 ^jVl ^Ij-JI J-.IjJI Ji^nlt <> JjUUj 
ijjLp-VI ^ formal grammar .-^11 ^dl! tLa air ", ,i a SJLdJLo 
. JL>JJ I JlA i _ ;r 3 Cjjj-i 4 i 4K mi 1.1 J <<o3tl I JlA t 3 i^ij La^ 

^| t^J-lL^-l] I I JlA l 2 j-A -L^C-Th-LI I ^yjJI t^tl ^J-^N ♦ I I ^_u_a l_>tJ I ^J 1/t ^ 11 

«1.11 mL>JI L^j (Jilx-j ^jJI 3jj_uaJI ^1 aWLJ 4j^L*JI 3jj) ^11 

4^^LL>.Ij L—<JI^>. i 3 1 ^JJ 

^1 jJt!u_uV 4 _J_^j*JI jJ^LiuJLl ^jL^oJI J JjlJIijj . 4->jTtSJLl *tl J_ L UJ 

J-^JI cj^ .o^^b 2 UVI dnj JLu^V! 4 jtnht l oUii! 

Julj / <d ■ ♦ ■ ‘ U U Cj Lilli 4_>JL*_4 4 jvjj 3j-L.t£~ 4j 4 A? I j lj_Ju 
t- 11 mL>JI ^Jl 4 j cJL>.^I ^jJI JSLtHJI (^Jb 4lcLiJI 4_uJa2JI 

^ c.jfc.Li^i J_» . La 1_L<_^ JlL4w internal form u \ -iJj J*s ui ^1 
J-iL^rJI JL-aAjI JjSj jl^Ij .jl 

oU.1Vm i nVI ^c. ciJJjk£j 4_t^ cj jijj (^jJI 3b Ml ^ L^JJ) 

i- < i mL>JI a U , ,,Ij i S^lj^JI £ju& Cl4j ^Ij_<_u 3$.Ij-3JI ^Lul L^jJI 


SO 




J_LJ UloJ I yjAsj 

. 4JVI (jL_uJ^L! 4 y 11 <IL <jlj_i_u ^.311 l_3j^_*j Jl3j Lob JjL>.| 

*L£jiJU ^JlC. ^Cj 4jLj JjVI <^3 Cj^jlC/ 

C_-<_J I^JV. t /T 1" 4 . a C-cjLse-J L^J_4 J£ J < -^»" J ^_uL*-0 3 JlC ^ Jii> I {jl ^JJSLol 

(j\jLa2tLjl cj I ^JLuJI jl 3 jJl 1II JlLo 

1 ^ ^ jj-o^Lju j_uL»J, I ^j-o JJlC Lj^J j Lob cr I^L<u 4jp3 4 ^J_lZL_uJsI 

:3^JjlIU ^-lll cjLvjj 

jL u l U I JlA 3^9 £)l . 4_4 J^Lo 4_3j^_Laj 4Jj_<_uVI 4jL>J (_^Lc 3jJl 3JI - I 
J-SLtTu-j dJj L$_i V La-LuJ <(4_4 J^Lo 4_iL>-VI Q^£\) ' ^L" 1 ♦ <L 

. 4_4*}LU ( j-« 4_3JLHie_4 CjLvj.} c^jjuJI (jSLu 4 jL 3 t LoL^j 
4_La_j_tu_jJ 1 4 _jL».VI (jL^ «SL<_uj^ 4_^_usLc Lajj J_&» ^Ltll (JlJ-caJI l_L^>.j 
.<(LjJLLa_jJ 4_4 -<-oLc L«jj t^?» jf «(j-aJjL \-$j\ 4*^» £>£LJj t4_4J^L« V» 
. 4_d£^L« 1 

4_3jj_La_i LfcLuua L>*jLcu iCjljLutJI 4 -cLu^o 3jLcl 3 jJl 3JI -2 
U, 4-tSLg-l.l jl 4JU T oJLl ^jLuJI »1 Ur.j ^1 *^1”r. 1 »V1 ^yic 3 jJl1II -3 

. l ^£jJ>* S $\ j_uL*J.I jLjjJJ IjlA J g 11JJ 

o^LcI 4 j}LlII j-uIaII .^jJ^V 4 JlI 4_*j*.j3lJI (jr ic 3 jJl3JI -4 

4_j_jL^_^I jiX i Jj^_3ellll tjr JL£. 4-Luua 3j Jl3 

jJuS Jj 9| $:! Ur.i t4JUi>Jl CjL(J r\J ^yC.1 JuJlj 4j « i (till CjLsMaU 

^t^J! ^ I j_A c_jLu-u! o! 2LJ^I c^J^' ^VjLJL! 

Cj Lv 1 "i n, nVLj ^Ll 3J! ^j! Lafc ^jug jj c-tJJeJj . Ju^jseltJI 3 jJl3JI c_jLj^. 

^j-ullll (jr b <>Tta jJb La J 4 miJ (j I 

.^1^3^! Jl^>U 

Lj^ 4-oL^JI cjL3j£LX! ^Jlj>.I ♦ cjL <a 1 ill I ^yi^. i_I ^ylc. 3 jJl3JI -5 

3juu -^•**• <^<tl ^ | \ ijjijj ^yll <5^Lfu^I 4 jT L^ljjl (jj-& p^^^ ^yLc. 

< i\ Lt^jj . j^uqjuzj 4_Cjl ^aifc-<li ^_«-ul ^J -\yt i <ij LaJ lIc. CjJlscj \-<S 
.jVjLUJiV! jl 4^J_*J,I Ij Jl£ ^jLp^Vl (J-saJU ^>-jJ,l ^LsejI 

Alan ^—Ljjjj (jVI) Jl 3^ ^l^jill (gJjjjj)jL iTcvV jj>.1_LII -6 

” 


^jL-jt-Tu-uj Lol jLlL>-V! ^^-lL>oVI CjLludLjjJI ^JLc Turing 

4_L2_>Jsl (jI 4_tfuLij ^_ul_3_a 4 j>-jJj 4_l3^_L> 

L^jLj I JljI V LoSLIj t£)L_ujLj LjLpJj <- < I mL>JIj LjLp.1 J-usjJ 

^Lv -V *i < <>Lj IjIjj>* . cjLsjVI (j-* ^I 

4JL*Dj_a tlul^ |jl La 4_3j_*_a jj-ajJI ^j-a 3jH^ Julj j_l^Iu_aj t4_t^j-LaJI 4 U->JJ 
^jLail ^ilaIL<_uJj ^alj^-jJI ^jl (JjJijl £)£L$_j 4jp3 ^jL<_ujVLj ^1 l-«-<-oL>JIj 
V (j-^J • ^ 11 ^j^Lui/j_<i> ^_yj ^L>.j^ t_iLt^ (jr 3 L^lc 1 j_3j o jl^j 

0 Uo.VI Ijuk *bT<> (l Vvi <^0.^1^ Tfj 4iiJ^JI ^1 

jLlILvVI JpLaj 3 JlC j 4~t i «n /j\ L^J £)£Lal 4JLHII ^-alj-jJI p tX ♦ aj 
U ^ '^"'2 La-uJ p^3tl 4 -lLojl] 4.A.L.3r-a c_<jIIjj?cj 4-<-u-a^JI ^-uL*J,l J^lutTtJ j 

^btUI J_l3 ^j-u-oJkJI j-uLlII ( j_a c-t^ejj tj_uL*J,l <>jufc ^jL-uJI 

♦ (J-tOL<.uJI jLjjlJJ jLujv 1 
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d j • j . U tl Cj Lilli 4_>JL*1 4jaJl>J.I Cxse-jJI CjVLe_dj Li A 4 Io-A-iVL i t_3JJll ^ <»j (l) 

.(^>>jlLt,l) >U«^»VI *KjJI LfcjjJlJ 

CjUlJ Lai iSJ^t 1 3 (J7 I]| <LilII LJ Jt j .Lrt'a i-Jjllj j A.^t l ^iV),,i1 LjjJI t_ < mL>JI 4 jlI (2) 

- 4 j « j ■ L II cljLilli {jja JalUlj CjI gK ^JlscTu-uj ( _ y ^3 i(jJT .c—«-<.u-J ( JiLa)Ll*JI 4_a^>^H 

.(^•>a i) 

LLl ^1 4 4 _j1j_*_o La Jjfc ljufe (jl ^yJJ j-a^j ^IgrtimVI 4-a^Lc.j all Lufc «(jj<» j-ajJ (3) 

. I) . 4 -i _L > - i_sVT 3j miC. <JL3_^_3 «jjj/» <?Ljal 3"n ^ jJI ^j_u_uJI 

(4)Chomsky, N. (1965), Aspects of the Theory of Syntax. Cambridge, Mass., MIT Press. 

4_4-ujjII jiLLL. oV performance aLVlj competence 3»l aK. II J ,si a 1L L? <«.iaj-lij ^LaI (5) 

4 %]*ia jf Lj^SLa L)^ 1 

SLoJjJtlj 4m,3;tl HUJL^Lbj *U*i.Vl (>a JuJlHI 4j <jl f MSJI ^ 3^12^51 <jt 

t^KHI (^JlI 4jjJlLII &JJtXI £y£. LLl2J> Ij_J_L*J J_L*J V I .l^Ij ^KH.1 j-J^lll 4_>.J->J 
^Ull ^ISLv^l ^j-a ^ t _ 7 IiJIj competence ^aJSU.1 <_£ jJ 4jjJlUI 4lj_*J,l jj jlscTu ^jllll o^e_JI i_3jm> 

(6) Winograd, T. (1977). On Some Contested Suppositions of Generative Linguistics about) the Scientific 
Study of Language:, Stanford Artificial Intelligence Laboratory Memorandum, AIM-300. 

JlJjjj <jy lJI-<LdV.i jl 4 -u-i^Ij3 

(8) Chomsky, N. (1975) Reflections on Lanuguage. New York, Pantheon Books. 

(9) Chomsky, N. (1982), Rules and Representation, in The Behavioral and Brain Sciences. 

(10) Schank, R. C. (1975), Conceptual Information Processing, New York, North, North Holland. 

(11) Gofstadter, D. (1977), Godel, Escher, Bach. An Eternal Golden Braid. New York, Basic Books. 

(12) Dresher, B. E., Homstein, N. (1976) On Some supposed Contributions of Artificial Intelligence to 
the Scientific Study of Language”. Cognition 4, pp. 321-398. 
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***** 

(j-C «^-3» ^j-* «<L>JL*_4)> 4_^K ^JiitIL_aj 

(J-u^JI I JlA L^JjLuj ijy I(JI 4 _j_La^JI SjILflJ! (jV Ju-sajs 
A_LALa^JLI ^_yL>.| J (J-LL4J ^1 <—jLjJU ^-uC(J 
j-«Vl J-*2j fJj <L> -al]l (j ^IVn.M <jt (^1 
ciJJj ^ ^ />»~mq t jj-ojJL Mill jl) c-xjlIII 

^Juc uLa> Jl* U ^IU JaUU! 

. ML* jj-LuLm t_jLLa_>. 4 _Lul* CjUK 
<- « » i 11 (jij-La jl 4_j_jLua_^v^l ^j-LaJl 0 Jl_& nil 

l^j^lik^VI *KjJI o-« U>. cjUKJLj 

I Jufc jLtjLl 1 ^ A iss \ C-.<-U-aJl I Jl^Jj i^jLcaJ (JL*J 

:JUit ^Iy2$l4l 

(j-a ill jlSLsVI £)l JJls&j ,j\ Lu5k-*j 

4jL^j Cj^Is JlS <_ «> nUJl d U , ,,lj < 4_iJ 

Ojlj (jru 4-iL3i_L4 1946 ^Lc 

4_jI C.<_3jJ1 lLUI} 1 ^ AjJaj cLl£j 

Cj Ij, rt mi 11 (J-2W JlJ^-Tl^-u-I.' <J)j_LaJl ^1 JL3T*> t ii I 

■■ 


I I jl j£jJ1 ^ 1 c. CjJ a~f. 1 1 

i^aJjl p <v <>t~ 11 ^jJjl^JJ ^ 4 ^ (^1 Jjj3 V<t L^Jl^J Ij-A (jyicj . 4-JVI 
CjL^K jl £j_4 Ljj^La 43jL.iTlC.Lj ' i \\ 4 jK Mill <L>Jmi Ij^jj 

<l>.jJlj 4_LcL£ JLaoL (JJLuj I 4 -J IjIuj cjLj)♦ <^tl cLl£j 

cjUKU Lr lxX\ pISjjIJ (UJJj I 4 I 0 ^>U!) OrOiU! <>* J£1 4_*iaK 

LcJlIc ^L->- 4 4 <?l~r>J.I CjIaII L-t-UjJ 4 <ytVil JjLjj BjjulUI ^U! oli 

4_LaL£JI i~*\ «^"tl I 4 J ( j_u_j_aljjs ^jVI 4_c^*jTLll ^-olj-J C.J-4-U3 JlSJj 

. jjLcaII jLcljjaj JLl^VI JJJl>. ^^lc. (jf pA Vju Jjl3 JSLJ 

4_j^_j_L>oVI ^_II 4_j_<_ujjJ1 4 JlL 1I £)-* 4_jJVI <Lsj>»jC1I ^_cLj-i JjI i _ r La£.l Ju9j 
(jj_i 4jj_iL>uVl 4 JLoIl>JU CjL^jIiJI I 4 J 4_u_ujj 4_d£ JSLI fuljjs 3 JlC 
^Ij-J-ll 4 ? Jl_& IjSL&j . 4 _ 5 t_i 5 e_ 4 -a] I pJt L^J-a I JuJl>u 

. 4_l*3j^>JI 4_aj>.jT<JI 4 JL».j*jO 

l_Jj-< 2 J LaJuu CjI m~, i „H JM_>. 4_jJVt <Laj>.jILJLj ^LaTukVl 4 _Cj-<_uj 
((J- c L l A jL) (JrU jLdJj . !jj!£ J-4JJ fC-J (^ jJI J_ 4 >Jl ^j_a LaLc. j mi C. 4_cu-C^* (j-* 
4_3j_*_U ( j_a 3 jlcL3j c_^uUJI < IUTi <LJVl 4_*j>.jCj| <jf Bar Hillel 

♦ p -*£lj ^_lc lj_aT oj-Clc .I La j_&j i__3jLi_4 3jJjI _} ^^j_Lu 

4jl J^JuJ (jl C_xJ5CJ 4 1 Uj 4 M l (> f < (ill 4 >JlA Jl^>- 3j- 4J lili ^4-3 j 

J^3e_(j| Jicl^ JL>.^J 4 _loj^ ^yC. 0 J^-£ CLl£ jJI tillj ^ys^eJh. 1 ^I ^jJ 

2 U^I 2 ULL JIjJ ^ l^LkJ! ^ 1 oh c-^UJI ^1 
c^jl£ ^^Recursive Language 4-jjlj-SLlJ' 4_illl 0j&> oh * ma chine language 
<C;r ]jVl L^Iju ^ 

^jjJu 4_^>.^Il]l 4 JL^Tli-u' J>j)^^J 1 oJJb ojs ^LLaIju (^jJI 0^3 

4^^3-111 oa *y>- ji 4 ^Uj>ji (J- lut lI JjLjij ^ 4 ^ 

LiJjj 4 a^ASLM ^Lu-u ^1 j^>.jJ1 o^ ^cjL^KJI (j-saju 0^3-*^- 

(jljLj-o O-st-iJl lJuLL-uI . p^t ;IL Jj^ajJLl ^JL*JJ 

^43 i»iJLLA 1 <r. 4^11^1 ^I 4 CjI Q 1 ‘ " Q '""^ 0j^-£i Juu 4 _uIj 4_lIVI 

.cUL^VI ^ 
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^jlc 1 ^ ^ ^ I970j I960 9(jr -cL£. La S^ILaJI 

L^lS^LaJ ^jxj (J_uxj £.l_L> <UjLt_a ^JlC. ^1 4JLa^>«JI ^-Lt-a ^1 £>£■ cL^t-JI 

Jl_jJ jJlI (_yh^5eI<JI ^5tUI JlcI jj 3 j»l J V~ Mil JjVI 0L>uVt (JlLaluj . ^JL*JIj 
4JLa^>* J^>»J 4jt_>LlLa 4_jijjj>«j Jicl^ja (j-uiaj 4 UmiI^j CjIjLulII (j_a _} JlC. 
4_j?c_j_jj 4jJljL^ Jlo£ j-^lU I j_A JlLa £)| VI S^*)\—u3 1 dLLajJJ 4JLa->JI J^jLLsj 
a JJiLgJI jjuJI <- > j < ii i combinatorial explosion ^^-^-j-a^lil jL^xj^LI 
Jui3 ^LJI <?L>ijVI Lai .4_JjVI 4 - u - JI ^j_a J a~ < »n <jI £)£LaJ Cj^Ljjj^jJI 
JoL^tSCiUKJI <>aybjjf Keywords 3jui jX\ oUKJI ^ jl^lJ 
Loojxj L?exLjjj ELIZA Ij-JI j-Clxjj jljJll J-a^>*J! Cy* cjLajLdl 

jj 4jI VI t^LiitJjLlII 4H_j_a_4> I ^ ^_j_JI tj-JJ *La-L3 j </>~*- T\& . ^L>oVl I Jl^J 

jiLssjJ ^U»~ ^jl ^_alj-jJI olsJt Jit t iij^ I Ju^» 

^_>iJI ^y_d jlUJI 4-<-uj jx uj (^jJI ^. ../> <ti t /j it^n ^r i^_jji ^l^jj 

JLlil La-£ / a j ♦ j iL. tl 4 JlULj U £-a jl£)l , ><jj 

♦ 4-cJajjJLl oVjLuJ (jyic, l^-JI c-'-Cfcj Vjl CjjLstHj ^jJI ^LlII 
. mi" a JL>.jJI j-jxjv :4_tiaj^J,l 
S<L^j <jx : Ij-dl 
^■^vLj j I 4_ajj_Laj LujxjLJaj ^j_a :4_iiajjJ,l 

S JllLa ^1 c±L£xj J-A : Ij-jJJ 

. Luk ^ I £j I ^_La c ^ilo ^y- u - o * (jI t Ll<.il>. : I 

Clli^. ciLxp.: IjxJI 

a 4-LLtSLa ^^yjjl Jjxj 4jI :4 t^jjJLl 
4_uT(SLa ciJLl ^La-<-ui t_a_<_uT ^JjI . I^_til 
I^JlC 4jj^I j L)J-^ >6^ ‘ I1^-1 L^j Ij-dJ ^_aLjj_} Jxjuj 
jl 4 j^LcojI 4_ai^ Lai Jjl :Cj 1 aKII CjLcj_a^ae-a jl CjLai^il ^1 jjl ^j-a 

^ JlJt " < iia L^iiwJu iJT It]l SjLulII {JT £i j_aLjj-jJI L^_Lc ci«-ge->J CjI aK tl ^j_a J^x-i 
tilljJj 4 jU♦ \ JjJI JlaJ 3 Jl>*jJ! qj* ^Ldl 

.«L> ^ it! jl 4j^LiojVl 4 a K11 ^-alj^-jJI l-£j-*2 LaJ^ JlIjj 4jL>.VI ^j-oxj 

t^Liil ^jjJl Ij^il 63^ Mla^ 


" 



- (* fT *) 

jl 4_$J£ ^1 J^JU (jl 4j| ((^ !)) JlJUJ Jx3 4_$JSeJJLj Nj «^ ^ t 1 j 

.^1 4 g K J_l 9 j? Jlju U LoU I aI J_uu V O-iJtJ CjUKJI ( j_o ^Jlc 

3jL_*Jl 1 gK 4 jL>-J Ji-4J «<-djjJIj I»j 

.((^l» 4_*J£ ^jLSfcT(-t^ L^Llju 

.^Lill jl^J! Ijla ^• jj 
♦ is> LjIj ^IijuuslI I I C_)_}Lic.I :4-cbj^-U 
.liLallj &c. er^hp*-^ * Wi 

^Laju g^UjJI (J-oAj (jSLJj 4 _l^I£^ 4j>.jJlJ 4j»ji 1^> Lufc IjuJj 

* IhXC. L_uJC_ ' A ju 1_£J) < 11 ^-uJjLtTuJ £)l t4_L^J^Js! 

.dLjJlj 1 : tj_i]J 

• 3jJ,Ij 4_4J^L« 3j_p*Vl !j_JI 4jL>»I (jl ^Ltu Vj 

(j-0 SJljJlC. ^ jJIj £)| I Jl>. U-, t, I 4Hit_<_aJ !^_lI] ^t^", ,,JJ 

4_i_j_uo J Jl-.lTu.uj £j? 4-t5L^j 4 j>»^jj 4-ELqj (^Jl!I < U a )11 

L3^j (4 ii olloj 4 j^_jj^_uo ^L^>. JlIjj ciJJjuj l_u_LjI_>JJ 4jt_u-^j Jj.3ll ^JKrJH 
...» Ijj «. .. 4- t - u SLa dul ...» 4luL>.i 1 JlA 4_iill JlC.1 j_U 

. JjL-JI Jlitl <(. .. 4-uTtSLa 

»1 Ur.lj j-i-uil jj : VjL3 t4_st_uslj I JlA J!l« jj <«q4 4j>.jI jJujj 

(^1 ^ajuoljj t LuIjj j-«l <4_&U! J^u>JI JSLI CjLjLJ 

Jill (j-u-jJ I t \-£x^')[selxjj\ ^-ukli-U J> J*J>JI ^L*JL J- L L4J 

.4_uL_aj^?l 4JtiII ^4^ 4_jl^c j-uLj (_£l IjlA 

CjILaJl>.V j^Ju dJljLo BjILaJl J-A 4tjl4 ciJllAj 

^c-JUaJI LfcJuxlj CjL>.jJ jl-^IiJ J-stJ 4 t uj^-5cI1]I 

aUj^.JI JjLu.U Jstj (j jJIj MIT fj ^ iDaniel Bobrow JLul jJ Student 
:J!la LUUjT L^l - a i♦ i . U 4jl1j ^-u>Jl ^Jlc. 

(S2 J I * JA La) (3 * 2 * ^ I * ) 

c-ct-uLuil ^yic. J_>JI ((c-JLLaJIn 4 _oj^_Io Jl^Iaj j 

.4IjIj dDL^jl ^ ((Cjlclj^ail «ij^s» 4 jL>-^M 
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^ jJIj ^jLj William Colby , ,.jj 

(JJLa a j ♦ i .U 4JlL jl j-scj ^j-aj <jI i<_jLujV !j l£JLUI ^juJluj <jJ ijJL_u 
CjUKj 4 U ^4_jV I Jluiaj jj£l 41 g f„ 4 _Sjj-Ld <j! VI . Ij-jJI 

(j_4 ^1" > a CjL>.jJ L^-UVJ-4-J ( jr l^AJ «< ><>»» tl tjL»JI t(_3j_>J!)) Jl* 4_Lj_*_4 
£_aLjj_lJI 4_}L>.j L-iillitJ <±.t- L Sfcj <((jiajjJ,l)) 1^1-vJu (^Jl CjIjLulU 3jL>JI 
LoL^j Ij-tJI (^1 j-tl JlSJJI <l^jI (j-LLaJj (JL>- (^1 .4 jjL>JlI jj ^ * 

♦ l£jL> t-JLkil ^Lj>j 
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\1 VI jLi-u JuSj 4 14 >■ 11 ^yJVjJ! (jr L*J.I (J-lL^J ^ Jl*_> d j *j »t-» tl CjUlUI 4_>JL*_/3 ^_4Ijj Cj^_loj (l) 

: JiLa 4U^ 2U^p Mlo Lbj? lil* S* oUKJL Ur KAi\ <z2>jl\ cilli ^ 

JjVl <jlSJ,l (_y^ (JaAJI £_x^> <j? (4 JlUI ^yjLu L_uj-aLa LujJ o^J »«John left for Cairow 

tjl ^.Cjj .«3 j_aL 5JI (jy JI j-^Lc.» ^J) 4JLa_>J! ^_aLjj_uII I_\SLaj t4_u^_*JI 4_La->>-5I ( _ r £ 


i4_La_>JI i^luX J- t L » u (jjj till 3 (jl VI 4_a^pJ 4-IL>JI 0 jjfc ^la Sk i.<, n L>JI 


CjLVjJLj Lljjj a J IL£ < J7 _3 ^ . .irt n l^jlf. C < 14 r. ^^lllj ‘Ld^l 4-4 J*.jIlII £-ol^_i (jiaJU r.Ur.l I 
Interest rate rose ^L^VI aU^U «45UI <> j>jj ^UIaVI Jjut/>» :4_JLUI 2U^I Sj^l 


.(^j^ll)%l by 


(2) Weaver,W. (1995), Translation, in Locke & Booth (eds) Machine Translation of Languages, New 
York, Technology Press of MIT and Wiley. 

<L9e_aj_jJI cjUJ (JjijJj . <L lmJl> j^SLi (jl ^1L>" ■ "I I3J recursive 4 jLj ‘ * (3) 

^^ySLcu^aj-tfuJ L$_JI jLil jLflh 4-ill I 4jjljSa Lai .tillja ^-a-<-uJ V COBOL 4 i r°i itillju ^-a_»_aj 


jlc.Ij_5JI ( 3_»_i_Laj jIj^j o^- ^ V V-a^>. (j? 1-^ ‘(Chomsky 1965) 


4JUI» (JiLa 4 _j_>j_*JI 4_illl ^a_<_uVI Juu 4-iluaJI ^jSLa-J Lai . 4-Jjlj£i]l 




: Sja jl>. 4l^>- 4^Las| Mary has flat feet.. Jjja Lil (^jaLsoVI . L^iJ 4JSL«-a 


I think that Jhon suspects Jjiuj 4JLo>-* <jl Loajl (jSUjj Jhon suspects that Marry has flat feet 
. (a 3.^1U) I j that Mary has flat feet. 


tiUl ^ ts~> j_j ( j_ u j_al_2J! l _ r -l! L* ' ^it a ^j-a _p^l L^J ,jl 5 ■>. al r 4 jlUI tZjLaK p ^ (4) 
jjl jj^-aJ play JlLa 4_aKj hit>» 4 a Kl J^VI (jr L*-a J<'"uc . Jjn. 1 (jy 5L t L u JI j_ul i»j^XI ijr^ • 
BjLolII 1 _j£> |>j j-A (jy-Lt-a (_^l jj_aj t_^-<-uL>J' played V-*-3 jl piny B l JiLa La-<-ul 



I lii • U 11 " 

. (^o^pll) .^aJL*JLi 4hj-*_aj 


(5) Petrick, S. R, (1973) Transfomational Analysis Rustin (ed) Natural language Processing, New 
York, Agorithmics Press, pp. 27-41. 

(6) Weizenbaum, J. (1966), Eliza, a Computer program for the study of natural language communication 
between man and machine. CACM 9, pp. 36-45. 

(7) Bobrow, D. G. (1986) Natrual language input for a computer problem-solving system, in Minsky, 
M. (ed) Semantic Information Processing, Cambridge, Mass., MIT Press, pp., 133-215. 

(8) Colby, K. M., weber, S., & Hilf, F. D. (1972) Artifical paranoia in Artificial Intelligence 3. 


no 





a\^VL\\ 


iilll I jut. h ,^ 

0J-& Cj^ is~\~t °l I jJ9j . J-Sfc-Lli ^1J Vi ( mL g> J ♦ J J U 11 
^j-C £1 '< a J_<^J>JI J-jL> 0 £-alj-J-II 

^uai ^J| J^J! U_^!j .JE^VI J-^>JI 

. (j-sa-til £-« (J-^lSJtU 4Jjl_3fc_a I (jjJu ^JLuaAiU 

(> Cr 1 *^' ilA Jjf 
,/<ujkLiU tlajljjJ Roger Schank tiljLi 

«*»£ f>l!$ cgkW t» *u> 

1970 j»Lc. 4-L»jJU tfj-ik obljiJ CiiajJjl 

Lgla£L 3_*J ^ej (J-lLoj 4-ulSLol ^ JjsVl jjl JLlil (a 

( _ T lc. t j^IL>.LjJI y is\~ c \j K_ i ( i iUJI 

CjIjI J~k-Li L2_uj VL^ajl J i^n 3 -SJL*ji 4jjj«J 
Jjf 

y Shrdlu ^ ^ 'a- aL y-± j-Ltlll I JL4> 

I Xjl «lL>.j_U oj_& Lunar ^ 

3JjL*jj jjjj (Ja>J! (_ t 1^. 1-aj-A J IS)g_) 

.,>£ M |J^>JI tfJLA lLijj 

CjLilll 4->JL*Jk JjsKJI j_aLjj_JI jo-La-b La 3_sLl q 
fi-u3Jj . 1-4 i~i ( _ J -3 4 ni U aLajjJaJLi ^ J«J i t*i 11 


4_iC^_ 3JI p «-ilagi-aX \ Lai t L^ILjkJL»_ 4 pTt-u-u 

. (JK uiVI &JJb (j\j <LjlLll Cj^Ljj^IlJI 
(jf « Cr L>.l jJI J- lUT J 1)) ^yic La pLc £\Ju\ Ju>.jj ^ 4jJ 

4 j ♦ jl • L11 CjL illi 4 _>JL*_a p_u_a2j (jL^ t4_La_>JI 4 _j_& 1_4 ^lc, j| 4j^3_5tj 

t LoL^j LjLlL^I ^jjSL La (j-u-o ja L$£ 4j^Lj 

^.u-lLs Ija ^JLc. 3j^Lc ♦ J-lLcTJ I 4_jJl^c. ^L^HjI ^LuTu-uVI 4_Jl^c. Ijlu £j I 

. clJVj^u! cjIjL-v- jjl 3jjjj. <IL 

CjL aj-L-t' ^^^Lit!L_uV 4_ut_ulaJI 4_iUI p Jiir~ < nj ^_cLj_j ^j_c 3^lc <_JjlLalLs 

jJs 4 _j! V] / -d 1 11 4_4 j_Ll 1I > ««j CjLLuJJ 3Jl<lL 3 o 

(jr\IL>.LJI J <^3j^ » 4 <>>aLill Cj'jI < n3**mtVl JjjLII Lajlaj ! ^_cLj-j 
4_3llLc_a CjLvj Jlj jj * •.. A~fl pj ^ A a Kayser coulon JlLa 


















< Lo <La4-flJ Jl 9 La jL^liV I JL>. 4 jl 3|3 3| j| ill Jix!^3 ^jaljJ (jl 

3- a- J -a- J-ax*. ^ (j-i-*3l,l cA-^- ijA^ tjrLa-l jJI JxLalll J-xxu ^43 
D, McDonald ® jJI3j jt£Laj T.Meehan ^(jLgjx Luk j£33 <jf <lA~VJ ■ hj-Ll 
aLSjJI ^ dn^-LJI (>a lj_ii£ cxHxax <aJ JUdl Ijufc «yj d^JI 0? VI 

l_0-&J L_LJ_C, Ll l_0-$-J-lj 1 /> ^1 N ^ Us / < JlTn-O ^J-tLrtTcJI (J^Lu 

j-A ^cl Irt^i^Vl ol^jJt j^jjLj Ijj)g mi o (^JlII ^-oLjj-jil jjJ 
I Jl_A . MIT ^ JlJI U*1 Ut M_1 «jjjjull)) 

JK nil CjLi »1 J nil 3 Jl£. JjLtJ 3 jJl 3]| 4jjJ ^jL-gj) J-O-C ^_cLjj_lJI 
CjjLseTa (jl 4-tSLgjj ,7>a <>•,', a ^.Ll 4_c.j-iisji.1 CjLo!^_&VIj CjLl*£JJ J!lo 4_3lHit_o 
Juilj . oLufuVt 0 JlA J^>* 4*i I n mI c-.t- c ?eJ (jIj Lo ^yzhse-t'li £_o 4 j» > hU 4JLL 
((( jr JL<_u_LJI J_5e_(j|)) ^j-O 3 J_oJL<_u_0 4 jjJl! JLcI^ 9 4_5E_oLj^J 
diK j Mill ^ ^Lkij ,j£, SjLlc. jjkj Halliday, ^(jlj-JL^J systemic grammar 

<IjVL>J S-CisLi. 1 aLijjisjHl I tliljLs-^il aLi-Ltx (_>x>l_ji. _yx*J ( _ T lll 4-uiiaiU 

4- JVJlII (jyjLm (jii*-! I . I ~ J . (J^aJLl jl jajLtal!) L^jLiij l^Ilajlj JL 13 VI 

Ufi. Sla'a-ll 4-iSLa-U dilaLiyll JJLc. qsi 3-v. ^I (_£.jJj La-a i_£_jA 11I (JxLxnll aLSl 

:^xljjxJ i_, 3j <?•>■. jl(JliLa I aj3j 
CjIM «La2 lA^ - 2-i^-tl aLuxVI JJx. ja£ ‘.^xljjxJI ^jJ 
S-.l j.^t l 

« 4_a3 »2jLy»J 4 j i «"t Lax Ha 131 

.(.alj-HaiJI HjI^UI 3^ (jjc.), aLu»JI 

. ^_La_t_ui I 3^-4 h L-O -1 

.CjUSUI jlSLa J* -2 

2 : ^_oljj-«JI ^jLir~ t m o 

£ Lull 4 j^Lj eiJLafc : Aj-l1i 

I ^i^T) ^ji i^lCn tit J-A :^_oLjj-jJ! 




« 



^LlWUI pISSJI 




j C-aaSLU i^JU 




$4 U 3~ tl (j^i-a 


t^-aLj-JI ^ Jiir~ i n a 


4Jb5LIlj c-oSUl O^J-t Cju£ La Jiic. 

^-,U^-,t l liUj 



• «LLa 4"t-' rt"tl 


. IjSLaj 

L^Lx < <1 L>~j ^yill JjLcuII Jjw c j_a £>£L5 I oy±i9 

. La L^-dj Jjju 4j a < <il SjLlC. jl ^<u-ul JuJl>«j JlLa u n La 

Ijjlja HJjljj i4 _j lL_l>JU ■ L ,,.jlt ((ciJjjLO)) 4 jI ^-oLjj-^11 Cy^ La£ 

.nhi.U ju-sVi a u ^h>uj! ^ aii^t ^ 4 jU.)/i 

4j3j^jlXI d"< L ^1 Ji^feTu-uL LjjJjj CxSjJI (_y±4-i ^j_3j ^LlLjj (jlfjj 

J <^3tl j.LM) Augmented Transition Network ATN 3j>^_*JLl JL&jVI 45Lu.aj 
. 4 _ulj_lLJI 4JtiIL cjLLu 3jlc.L £_a jjLtlll «LUNAR» j_cLj_j aliJ (^JLJI 
^Ull J *\ 3tl ^J_4 Cj1_LlC. ^jjC. CjLo jl*_a (j-4 £ J-& CjLL_lII 3 J-C. L Jj£uJ 

»(»1 3 I I 4_j_aj_3il 4_x5Lj_aVl 4*ngll) NASA £j_a al <>> 4 -iljj 1 a*»» 


:J^.!j_a Cj^Lj ^yL. ^_a Lj-lU 4j>-jj ^1 4_LL_uVI (J-JLo 
. i j£jz\ LI tl)lj-5e_tl> 3JlC jI (_j|j-cVI Oj^-uj t (^lj£j3 (JLLo -I 


»^1 i ttcTt i M>U ^Ul J- lUT JI ^y-t - U CjI j^e-tTuiI 3^jse.iu.U ^J-lL>o -c_j 

Lj ^ *'jj *(Jlj <<i \ I ^_yL>.ljJI J-lLoJI .j <>«>>**«11 1 >lHt 3_)L-3 i mV! 

4_*JJL j)jJI ^IjlcIj <Jlj_<_uJI 4_)j IUU cjLjJLm c^e_JI ^yic Ijla 


. J^ejjl JlcIj^ ^yll 4 ^L^dVL» 4_*J£ 3500 t_jj_3j Lc £_aLj»JI J 4 MiJJ 

4jS^L*J La^S ^ys^ju (j I ^jjlIII J-lLi:l]I ^_oL^_j L" , ,.jj 

ai^jll CaljLutJI JLa Bjj^UU CaLu^pJI ciUj^j L^JI ^LuiVL 


. 4-«-u-UjJ I 4JLj>J 1 Ji»L 


cjLjlJJI ^_«l^_) jj-Lj ^ylc. I jl>» pjLr jj3G LUNAR oLj-J 

(yjJlj ATN 3jj_*J»l JLUjVI 4 K i mi I 4^oJ 3r~ Mill 43_u_3j (_ i i i a ) 4jtj lUII 



<vl»nnYnll 6 JLo j JI pg9 

J jLi* 4_ULJ_LLaJI CjL illi 4j>JL*_a Lc^- l<Tu (j-a ^Jl>.|j CL^st-yus I 

• 4_uJo UI jJlutJ I dj I a-<-.-i.J I 

: L^JjLuj tj] <j£Laj <_^lll 4 JLLuVI (j_a 4iiLa! Laa^j 
S^JjJLSil 4jLdJ^ja ■ Ls / .-j~ ^ jjfc La - 

Sjj_i_<_uj^JI Jlu_u^I (j_u-aL>. ( jy lc ( jy I<JI CjI_Ll*JI JJlc ^ - 

ciLLi c^lj-til Coj C.Riesbeck, C.Rieger, and N.Goldman ^La jJaj 

5_j_*_j_lLJI 4_ilil ( j_a CjIjLlC ^ jJI MARGIE ^ ^-rvjLa ^.l-Lu 

. Juu La_j3 4_jla-*JI oJlA L-j-uo^jJij t^j^LLJI uLajljJ-II j)_a ^1 

4JL>.|jiJI J_a->JI 4_cLu-fi^ Jluu L)l Lai ^_aGj-xll ^ 1 «h^JI aj-3el] (j^La^j 
Lai (j j ta T JLj 4_j^jJI ^j^LaJI ^JL*JI (j£. CjL^Lj_lL_4jLj ^jJaj j)| jl i4_jJI 
* 4 < <n ^1 (j-uLi!! ^IjJ jl i^JL*JI cillj 3_ij_>.j_a 4-LuLa g. Lulu I 

: 4-cl j <«otl 3 _}LcLj (_j^>.jLa ^LlS JLla La^iSj 
.^jLa Lt^>» Jii- :4 JL>.Ijl 1I 4JLa->JI 

* 63 ^ J-^ "I 

. (j »i<7 m <jl ^U~, < n~ ^aJ L^jV d-uLaj ^jLa L)J-^ 

• \s*Ti ,' jj 11 ^Cjl ‘ L^jV ^jLa CujLa -3 
♦ L^Llsj j «^>r . 6^ o ^ 61 

^LuIu_uVLj ^j>»jLa (JllLa Ijukj 

. {jJj-lj-u I 4_uv ^jLa I :4JL>.ljJI 4JLa^>JI 

*(lhLh u -°l ALH 0^ OH* _l : £>>* 

. ^Ij-J La L^jLj (^jLa j * nil -2 
♦ O ' m^Ti (jl L^J^ 5 ‘■^1 jl “3 

aL^ jlJI (jO-^LJI (ji-j jul.i£ ^L^o L^J L)^ ^ ^ ' ^3L-Laj 

4 K Mil jLaLlu jL>. ^gpll (J-lL^TJI (jjj-pju V (jj jjl 4_usL>. <^VI 

L>.j-du LlA Jijjjj . (4_u1^-C.VI CjVUJI jj^j) 4jjJaj ^l^itTu-ul 

^^uJjLdulJ u I /^> VI JLlil (^1 (jt ^ ^ U i^jLaJI I 4 I lj^j-a 

. (8 W 

j_A J • ^ II L^jI 4_utj^.V! CjVL>JI j-5e-> (_y^ 4_u_uL_uVI 3j£LaJ! (jj 

4 ja 1 mV! CjL^jII CjLcj^_5e-a jru 4^jL*JI (j-yj*-Gj t41 a^rll ^ > >m^JI (jj^JLl 

« 


.4-jj|_^C.VI L^ia 3JU. JJLao jl :4 j 4 t ^»yj 11 

^<u-uVI SJLa. j « U~ ji j£Laj imectionallanguages aLuaj^alll cjUJLII ^j 
jj» 4_*j2j^a j-C. j h i II i-Sj isi\ L^J g~i i j 4 -lssL>. 4jL^j JSLJu 

J£L Chlopiecje gruszke :4 jjlLJ^JI 3JLLII ^ jc>Ji I jt£Lii>j i4±aj>JI ^ JaAII 
.Gruszke je cMopiec : Liajl >. .~ l \~ jl jSU jj . jj!la£LJI jJjJI 
«-ec» Sjl^ilL j^Ioj jJjtAll (J^.Ls jjk (chlopiec)« jJ^JI»jl 4JLujeh 
^ Lol .«-e» Jj).ai 4 j JjjtnU ( _ T ji> (gruszke) «jj^La£Lll» jlj 

4jjSi (_jjj|j t 4_u|j^.VI >. . I .ITCJ aL«-<-uVl (_3j_i^aj jLa 4jj_JL>ijVI SJULII 
.he/him, we/us JLa jjLa-LiaJI CjVU. alamVI i_3j_i^ai) 
nil Jila 4JLaa>«JI CliUjSU (_£JLlLZIl 1I ^tlll i inii^Vi jl jj aIj4 
jja J)''** I ^1 aLiatiajji j-iklLtjl uf.lj VI j3" V ^Jl . .(J^Lillj 4 j 

J^>J| | 0 mm dll th-v^La 4j_laj 4^>j . 4-ulj^.VI CliVLsJI 

:4Jhll oMill 

John broke the window with the hammer . 4 a j U1 1 1 3 jjlill j^>. j -1 
.The hammer broke the window .3 jjlil! 4^U{I dsj , -2 

.The window broke .SoaLlII Ci^ nil'll -3 
Jj-fl-JI jl (O.C.J o 3 li V a 4_jjJL>iiV! Ja4>JI jja SJLa^. ^ J^Lilla 
J'lfl'i jl CjV-jJI 4 J a I n VI diLpjJJ jjs (JSLI jSLaa 4j| JLa-lj 

14 3 Ii -a- a J«3ll 4 j i nilia I g ia 4 3jtaj jl <((_p.Lill» ^ n^jjlll jJjJI 

4-d^. jjSj j^aj (4jSj_Lai,l) ^^ili 3|jVlj ‘(jj^-) jJ*> Jjtill jlh (JjiSLjlILij 

( _j-3 Lpja>. 4 i « , y. a L^jl £js Cj^ill I (_ T h 4jjlj ^ 3 i~l (SjjLdl) (Jjtill 

. jdij_L>.VI j^ila~*'JI 

cjVL>JI 2_^£La jjs i_djLil jj£Lill <iaj|pi)l 4jjJij Ijjii^ 

4jj|j^,VI SJLsJI liajjj 4 jI (jh I a ^ ij \ ^ i nj j-ll Ma t(5 _jj l^_c.VI 

((primitives of verbs# JL»_a>LI 4_JjVl 4_JVjJI olj^LiLi ^ a.n VI t_^j-ail 
.4_dlHll 3j 3 3 1 1 L^J Lajjju ^ ' 3;,(_yillj 

Conceptual Dependency I JuIjmJI Mj^il 

J_a^>dt (J-iILaJ j-a j‘s a~ 11 4 ij i 4j_^th ill ujLA ^ \il_il_iSi jjia 







ft.lmn~i.nll ft I n? JI pg9 

4 ft l"i ^ t I (jftj dsLajL*JI jrUU ^ ft tft ', ft i ft . -ft a a ti , ,.l j i 4t-.j ,., .11 

La^ 4 ji nj j JI jl£LaVI (j^ij VI" (j£Lauj . J^aJI ajut (^a (Ji-ju 
(j n ft't (jn ~iftl"V a (jftuiJ Ijja j! «L*1II (juusj (jus (jftulausj (jjSLs (jl 
4-JJ^jJill I ftg'lji I Cftjl£ lil (JUlAj (j^ I jj jJI (Jjiiaill 

. LaLaa 4 ft l~i V a 

J-iiLnjJI 3 I a ->JI u^Si 4 i o i>i~M LiiLo^inJ.1 j$ V." (jl (_ujcj -i—s 

ii^l t is\ II I jut oLJ jj i^i dj jlli (jJI Ci j .tax 4lau>Jl3. (JS! i~. a.(_,!>• I jJI 

(juO JlJjI La (_,-Lc. (Jj) i^i->JI Cil 1V4 ja (jialjjal Cr^! J-^LauJ! J$-33 
ajut « ^yJJua)) (jus !aju>. ^1" m i „VI I Jut (j^£Ls (jl uuasJJ i(j\_JjVl ju" j I i^\tl 

.4laa>J! 

diLj^SHI LdJjjj 4 -JVjJI 43ljj£Laa (je 

«jJjjj» Liuaul cr L»3 (j! jjSLauj «3ju«J,l ^1 ,JVJlj)> jliia «i_jjuuij» Jjl311 4-JVjJI 
(jl i_uj5cjj i4uJVjJI Liiljj£m (JSLi schema ^ 3l-.it I ■ 3 .^tl.U <~j.j.«(J£u»j 
• 4 jl a f . |ju3 (jl (JjjS iLuju>. JaVI iJ^uSLs 
(i^jiLaJI LLajljjJli) a i m_i (_, nil i a lujuu^jj 3JLau>JI l _yl*-a JlLaJJ 

:^l_jj? 4 jujI (jus (*K j Mill Juie jl) cliVjuLa (_ T le 
. »l a i nMJ 4-Sjl i ii a (_5-itj jj i^itl - I 
.(JL*aVI alilejususcus j! JUaMJ jl i na jutj (JjiAII jl (J-aJ<JI -2 
4-jjl nia (jj£) udJjLij L^Jjluj jl jj i^itl i fti^i~i (_,utj jj i^itl JjlijL*-a -3 

4ujl i ii a liUjLJj (JLtsVI i 3 i -V. ( _ ? utj iJLnaVI jl JLa^VI CjUjLkus -4 

La dila^LuJ! jl diliajljjJI Lai u_3^jJiiI 

.(Jljjj-ua La^la q\ (jrJuJ <(Jrpjil3 jf (Jftua^-flja jrtJ Jjlula jLau^.1 (?) 

ajj) i^itl jjftj Lille. I jut CjJjcjj 

Juiell (jftj (_^l) ajjuuaJI (jjLtaj Jjtill jiftj JL>.|j c_LL>. (jus jLauel (<_i) 
.(^aaejjll :4aiu-illj jauuiVI (jrcs i^l) SjjuuaJI (jjLnusj SjjuuaJ! jru jl (ab (J jaa llj 
.(^aaejjll :ialuiaV! (Juus) (jGjjuua (jftj Jl>.!j i_ijL>. (jus jLaue! (-»•) 
ijjJut ^_l» 4 I «-ut fttl uLajljJlll 4j-»-j ift>juJl JsajJaiJI jlj^ls IjlSutj 

:(_,j^l^ «3 JljJu>JI 43jLuuu 
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SjbJjM tfjL- £ 2- 4 JSLi 

4_i_ilj_c.jM dsVL>JI j^e_> JLc.tj.j9j (J|j£Lill <iaj|jJl!l J-lLo-i (jdi j-t-^oTtllj 

^jje-Llt J j~i o " t l (jisjjuj .(((Jlj-uli (jj>- > - . i^if .I)) “LLojj JjLlLi Lied 
.3-4 jSLi Js <U^J! 

j^ojJLi 4_ic Ij <» a causative 4 j m i <itl djL9jL*J ilajljiill (jisj-juj 

Ljejialj (jjcJ jLai3 (_£jf JL3 Qjj*. (jT LL>u “L^J^ 0 (jj^ ‘. i i^f.t)) 41 oj>. ^ 

Ijl^J 4^t_£Lij iDO <_i 4_Lc y ' i »' j i(,oj*.jLiU .jjfc Lo V 

( _ 3 -9 4JUu>JI (Jjix-i 4-4 (J'v ui ^-Usjjj .(^ i 3JU. (_y3 ^£jJlA j i^T (Jjcitl 
. ( _j-l3sLU ^1 «j»)) j^ajj Cm~>. 4_jjIj^.VI diVLsJI j^e-i 

Lo (JAoii 5 j t oc~. (jla iLo J*\mii UUI iU i<n't ^U 11 jSLjkj 

(jJLukj t L$J £LLaj3jJ.I 4_iijVI <iLo£j3j JLt^MJ 4-clj^fl Jjj^s^I lL»jIj 5 jjja (jj£jb 
'. Lg-Lo 1 is~ti) j£jlj 4-JjVl (Jj-LcsVl jj-o 14-12 !jja i_sj_3j Lo 
j^LI (j^-i V ~a e-(j-uu JJLLl 3j£Litl (jLjjj :3j^<-a CjMJ j^»ij 

J^) 3dJj-C. tjjj3 Jjjj^j jf (■jLs-tj Jlo) (J.i nilt jl ■ ( u Li »J Jla) 

.(jjLloijj JjJb Jjjj*d fj o i - Vm (jl (j^L«j (_pJlj olJ-^JI 

(jiSLo J_o 4 -l^jj i n ~>L. 1 o 1 1 (, n^M Jjj^j (Jtojj * 4-faOJ i )l O cj jLiJ ~>i ) 

/>ij» jl (jLSLo ,jj» 4. .i3i (jLjijj/l (JLSjjl 3 jji~io «(_ijkjij)) (JlLo 

. (JJJJJJI^O (jJI 3J JM IO 

. t^jJu t^o K" t JlLo dll j_lcoVI jt Jk-Lsoj t _ 3 Jl JJ <"i"j :duJL>iJ1 

j_£Lo (^1 SjLscjjji jLt (jj/ljr»JI ol i>ir I JL>. I JLir~ i nl (_yJI jj <*ii~j :4jJLL11 


ns 



•i £j±3 cP-* 

* ijj-aAJuj (JlLo e.(j mi t (j!^_^>J! ^1_^>.I ^j mm_3 :2^-LaJ \ 


•£y^ 



"lS>» i>j? v-^'" Vj*?' OllU-l j£ Jjic 3-4 JSLi 


^ J*J" 

t 




V>» <5>r V-^ ! " ^ -luljsii J^c 4- 4 j£i 
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i^liiuoUl *IS5JI 

(jl IjLA » 1 r . \ A ,'s^ 4J_4_>J ^Luaj 5-4 ^ uj l_LilajLj^ 

Lfcjli.! jjLi i ' J i^<-w. ( _ 7 Hll dJJG .2<-. i A ■>« <GJl*js ^1 (Ji-jl Ju9 

-JL^QJLi (_yjl-*5 i_3jjji (jla till jJ «Lstj!Lij . «L«a ^1 I g I o -»-j e JU (_^a 

. llLiL^ iu i ill i ii^ 1j ^ a _)_l5qJL> ^_o-^ 1 1111 „V1 1 jl& 

l ^b> ^jJi-~ , ,il (_£jJlj-^j^Lill Jjl-a-'lt Riesbeck dJLiJjj ^oUj_i ,jj 
J-Ij-J I Jl-Aj j j t£ J_». ^jJI ^L^lII Jj^UllLi ^jGj- ( J ; lLc 11I ljufc ^I 

IjL^J 5 jj_lss (JajjLJJ! (J ntl ( _ r 3 . 4 X < U diLtajUll iJJJJlJ 

3-WjJI 4!bjJiij J>U. (jjs ^ io ^j XUj j»La jtaj .^jsUjaJI 

.prefemtial semantics S-AjjAilll 
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(jr JLceiSj-alJI 4.1.5C Aia t<J I JuA {jy-h JjL-uj 

Jl_jJl_>uj 4_j_*_j_j _LaJI Cj\ _i_U! J_ q-jv CjL_jj^La 

0 j _A (j^_J t(<Lj_ IVjlJIj 4-jj -a- rll) CjL_^^L_*JI 

I JJt 4cL luqj 4i^JI (jjJJla 1_lU iCjLjjSLlI 

4_JU.|jJ| 4 j>JIjlU 1 g i \ t^Ti djj-uaJL ( 

.c-^uUJL 

C-<_}Lj C-CJj-AJ (^1 »1 Ur j Jl^-C. < 2>£- Lufc <-_<_L>iJ Ij 

4_>«JL»_I,I OjI^ lil La JuJl>u L£jLj <t 4 it)) 

: (J-ii-A 4J-ULA ^J-ALLa ^ylc _i^^e_A ^JUUJ V 

^yjj Laj tCjjL>JI (jISLaj t«b JjjLiUlj JjuLIIj ^JcLail 
Cr JLc J_£ J-j-3 J a " m i j oL£ 1^1 jl idLLi 
. Cj L>. LaTu-o 1 


4b^JaJ {C, JuJ_aj lLLLJoJ 4jl<-i.uJL> I ^ j 

4 j 1 a r. 1jj_i t_ <»i~ CjLlU_*JI ^- .l a- > - 

.^aJI 

1 </>sT, \ 1 <1 <>■ a\\ &jjb JjIHj l-£> j),.i 
LlA JjLujj k Q^3 j-Aj ^j-aLlII I 

(JSLtTo ^Jl 4iiil (J-a^> 4_aj**^3 < ^a 

.i_^,L>JI Ji.ta J1 «j <jf 


■> 



i^liiuoUl .ISiJI 

jjiu\ 

Recursive Transition Networks (RTNS) 

j_a finite state automata 3 jjjl>JU dVL>JI *L£jLa_j3jV j^<~L| 

dLajj_*ill j3» jl 4 j_)Ij£Ll 1I aUjjt-ill JL>.V <LajjUlj ! Jaj|j_Juj| 

j j i «"1I L^JjJuS (_ T 3 4jjl III a jjj£Lil,l (JLajjVI dK t i.~i J- j "»"J . jl i*f VI 

. context free grammar Jj Lu-J! (jji jj^dU 
nodes (jji ^jji 3.5 jJL>J.I dVLaJI <LuLajjjl 

(^jJI 3JU. (jjs (JLSjjV! sLiIa^. dt'-p (j-ul_ jj3Li (J'^*~ i ~ states, d VL>. (Jila-i 

JiL*j ji£l jl 3JU. aJLlAj (al jdl) SjIjuII J!L«j 3_jJ_gI 3JU. (jJLi^h .(jjj.1 
Lai (j_j_L*3 ) > £nll (JLSjjVI dK t i~i ^I 4 11 .1iUjj . («L$jj 1) 2uLg_Lil 

(jj/jJill 1 ^ylll (JLajjjM 3JU. (jl u 'i*4} categories, dj?jjia jl dl aK t 
(j -a jl ( _ t Jlc. a «KIt a 3 il L a <lL>.jJ,l a «Ktl jjSL Ladle. ^<uj 

(j^jLa^jjVI (jl JjJLij . dV. 3 a\ ^quifl "j 311 ^jK I ill 31^311 ,,A . 

Sii jCLii^ (_yJjVl <LaJSLll da-L (jl La" I .il I jl dll aKII (jjO (_,La< a Liubj Jjjb 

.(algil) SL^LgJLil 2UKJI ^1 J^uj 

the pretty Little* 3jl r. J 3j (jl 1-5 JKdl L ^£s jypLa^jjVl Wmoj 

.((little pony* Jj3_. ji ^.L",, V 4J5LI j «the pony* jl«.pony 



START 1-5 JSii FINISH 


3_ijljKLl]| (jd ^-aju ji-ux-i (jl (j^jLa^jjVl ld& jJLa ^jta" ■ .■' Va 

^ l*j JL ^ (Piij ..jjL^ii aJL^ dija clS.] gjj)> Jl* 3 jLul <> 

nested (Jl J u <<il L^jIj 

4_i j .il' Ly Jz I jjt >.. 11 .."j La 3 jLc. (jSLIj iiterative 4 _jjIj^ 3 dLa^jd clauses 

M 


i^uAJI CilaJU ^/lll JjJboJI Id jb job 


4_jj) 't c. j < a" V (jLj 4j>jju^aJI 0 J_£> L-.<J->o ♦ ^-Lt-4-U 4 _jjlj_lLsJI 4-u-Jl 

jj-oj—j cjVj ^^ j| cjUJ£ ^Lc. jj^rJLl JLSHjVI cjK « ui ^jaVI 

«^U°I L-t^-O)) <-J5 ^ jl ((^ 4 < »1 L-t^-O)) Qjj J!lA 4_U3jJ^ J-±£- CjVJ_ 3_l 
JLSHjVI ^ If. 3 jjIj9j J-^I ^LuLajjjI <j-a Ujj>. mm CjLjjLajjjLj 

J5LtI> jj^lI.1 (JLSHjVI CjK « mi 4_u_3j Sj^LoJI 0 JlAj . L$li*b 

:4-Lc_>iJ j u&ula ^JLZLjI 45LlJu 2-5 

The Clever little daughter of the owner of the sweet-shop has won a 
scholarship to Oxford 

^juaLstJ 4_u_u1j_i 4_5c_La Ct tt ^jUN J^t-a lLULI 3jJbLU 3j-jju-aJI 4_bVI» 

. ( \( Jjj) 3 < I 

£ t(4 <_3 t(^ol) ^ ^j-a llA 4_d3jJaJI CjVjJLU <jj£2j 

L-c^j-a) <j-u ^ 4_L^j_LaJI ^ j C, CjV j) 3 1,1 (j jSSuj . (3b 0 J *0->* «— 

^^JLc. ^ a < n VI <—t^jJLl (J1 a ~ u >l {JLa T c v l Cxy^S ' S-^J- 4 (0 *(c? 4 * 

f-U-jVI 4_ul£Lal (Jj-^-cu 4_La_&l I < L> ,i5^»JI £)!^ c__t£^-a 

. 4_2e_aj_jJI CjUJ 



“ 


fj I 3J j-tf-i-uJ 111 a 1 <n V Lgl£Jj (J-tLseTJ Ijl>» 4 A ^c- 4_3jj_L oJJt>j 

(jla-ft-j 4 -uoLLj ‘A j • j j U tl CjUUI j_A>1jtMl £--L4->- jLllC.VI jJvL> 

CjLL-^I jJll 3 ~' M A 4j I t4_pL 1 11 11 j-AlIjla-II 

j, < c. jlSxSi .j (^jJI jLt-u.ll JuqUju ' 4_JLul * juu La.l£ j^-i_Lt-u La^ 

^llLo jJa-u (jI 4jl Jl33 . L^jJI Jj-usjJ! 4j ^_j (^jJI (JjjJsail ijr Lc 3 Jl3jl 1I <-djJ 
4 < » V1 <—(jr^ ^-<-uVl £_A ^3-Hb (jl£ Lil La 4-3j-*_t 4 J_aj>J 1 J-atiJl ^1 
p g 3 j (jl J-*-d-l! ‘-LLtaj *4jtlJI »1 gif, £)-a Ij-U^ J« Mil 4 _!L_u_a <>JlAj 

4_a_j_lL ^ jr L. ^Lj_a u_ < ( (I 111 I ^-L»-U jL l l L I lJLSjIj Jl3j . SJljJlC 4 3l**rV a jL*_AJ 
»3 j <>w a*s 4La->- jl <jlj-p* jl Jju lil rt-uj'$\ 

<j_A j^tUI Jiclj^ 4Unil jj 4JulII J} 1^3 VI (jLs-tls ^jSULl (J-aj 

: (3) ^ttl ^LJI JL^JI 

cLUj>. /Sjij^La AUj>. '. ALaJj. 
JLjlS c^jua/^j^a ^ a (til c-t^j-a — :3.}j^a-<lLaj>. 
£-a^>- (j l/t / £-a^>- (j « ' i ll c_i£j-o = '• £A^--4la^>- 

-Sj^Lo j<u_ul /oljJua jiii^i /o^jJuz 3|jl-: JjjLo- ( _ t jjjjiI-i_<£j-o 

.^1 (Jl. 

j_aI jiiJI £>^- j-u-ftlJI ^xllj>ail 3ji^3e_A JlC. Ij_3.ll oJJt £)l VI 

Augmented 3jj_jJJ JLlIuVI CjK > u< a ^ L> J ^1 j-VI , mL ^3^1 4-pl j < till 

Jj La£ 4ni^i(m (_£ jJlj ^jJjj 4jjL*^Laul ^ jJI Transition Networks (ATNs) 

6j>U 

Augmented Transition Networks (ATNs) 

:Cjlj_p Cj^Lu jjS>TJLI ^JLUjV I CjLLlIu ^yC. 1 *"< t V1 Cj ISLlJu j-pTij 

4 I »n jLllL^I ^j-C 4 < n~ - I 

4—t-i— l£j-3 j I 4_j_IV^ 4_cJI 4 _Ll*_4 4 J^j_4 cuKJ! jjSL jL^ uLjj-tl 

3j)jp»ji.1 31 jVl 4_C.J_4J?E_4 (J-U-Ij ^_<_uVl j I t ^ . 1 UT« jS cd-ijUJ . 34 Jl^e-o 

«(jj 3j i")) jl «3jLbU)) ^LiLa (jl Ijla t4^ i Mill L3 jL_u 

.«^JLtj)) JjtiJ Jc.L3^ 

Lcj-b jl <<1 tl jiitl! L« I 4 J 4j ^ j_3j La 4jL5tl ^jl 111 j_A_t-uj -2 
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OJUoUl CJLsJU ^Ul JjJboJI IdjJb unsu 




ij \j set of registers Cj^L?r > <iU <Lcj_aj?e_a 1 >jU -3 


. J-aL£ ^Ua_Ll 3ju Jl»JI 4_icj_3J! cjISLxAJI 


£j_i ^j_a 4 (JLit!I i m 4iiJ 1 °l 43j>II CjK i mi ^cLu-saJ 


4_aJ£ uXitlL-ul eh® <JL3 IuVIj ^4 < tijt jump «3j-3^» 


3_<-u_ljj-I' jL lTlc.^Jl>.L<J 4_LL3_4 4Ij4 nj Lu^jI (jJLufcj .JUo)M 

J_a^>* J-*_j 4 JL^j>JI 4_j! Jlj ^LbtJ LaJ lIc 4Jj_4-oj-ll J_a^>Jlj 

3Ll£ £_a ^-oLlII (j_4 JJJj (j-tixl 42 j ^jJI jJ^J l» 4_1 l4j>- ^JlLa 3 j-u$ 4 j ^I 


Jl33j^l CjK i Ml £_aLjj_J (jSLaJJ * £>jt J-A> 



:4_JLl]l 4 i*< i < iVl ^-44J £)l 3 -5 ^J SLj u 3 j3-jlII 
SJjio L^J <jPJl 4 m3 mi 11 La -1-1 



SJ^Id CjL} ^^Jt La -1- 2 
3 Mill I La -t_j-2 
:^_aLjjuJI ^jLUl p ^ 3"j 4 j^_lL>oVI 4JlUIj Ll& ^u*>Jljjuj 

1 (a) Which is the ship of greatest length? 

1 (b) Which is the longest ship? 

2 (a) Which are the ships of greatest lenght? 

2 (b) Which are the longest ships? 



Q^. Q. «°)° ■ ► cy 



jump 


ADJG = adjectival group 
NG = noun group 

comp = comparison (greater/lesser length) 


: longest ship? ” iLJr j>4l jUdVI ol£-i J-U 3-5 j£i 
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<(i_i 2) <(l 2) Or 1 Oj 0 0 cj-^ OpW>>JI Oi 

£-4->JI j! jjulII <Uj<>n tlrj-j Jjj-ill (3 £L«jj 

SJLu^jJ! tiibjaljidui! (jSUjj (ship/ships)jf (is/are) 31 >.IjJI S-dSLl! J-A^j jju 
’’ the Ship are” <—<U^ I jl 4j^still ^ 1 U-^Vl c_al 

Analysis of queries 

4 U miI^j V 1 ^i «3~ ^jLj LlA <LojL3r~< mU jLLcj 

4 \ 4 *>J1 ^Lu 4 UmiIjj 3jJj_a CjjI^ 13} JL>J! j_A 1_4^ JlC.1 4.C. 

4Jj_3il 4_ih jL-a-U ^Lu <UU> * SU,„1 jf Phrase Structure grammar 

J_jJL>o) Ij_a .AL^IjJ! 4 gKH L^jJj (jr ^I u3 

3_>l_C ‘ t^. i~j" 4_Ljjlx ^Ic. 4_J£ ^ 3" V (<-<l ^ A"., „V1 

Jjjuiilj Jlc 4_ulj-C.^?l Cj^L>JLj 3.}Lc ^u^mi 0 JlA Jsa_uj3j ♦ JjloJLj 

_ij_3E_4J t ^ cifagfc.u (j-ajJI JlLa 4J_4->J! 4juul&j j! j*J 1 .♦3|jVtj 

(j-A 4_Cj_$^>JJ &J-A> • U ■ ~j ~ V ljufc Jlo . JjtiJI <_3 jjLLJI 

Jjiajl) Prim actives-4_jJ^jil! cjLjjSLUj 4_atuij JjtiJLj cjVL>JI 
^VjJl «^JLj» 3tl ulajIjILlI 4 jjJ^j IjlA :(jjIjJ1 

.£J! . .(Oj-ij-p* 4 ( < < -r 1 J- < ^ )) *«^lTuj)) J 

»1 4 < nVlj ^ \ • 3tl 4 -l^-aI cjI^KJI JLiihV! 

CjL*_9jj jJjj (jt O^-*^ (jP-M 4 t nVl L^j < U nj, jj *4j ^ < »VI CjL^jJ,! 

t(JlJ^auJI »3 /1 jUdI ^3 j! S^SLaJI ^j-oAj ^c, ^_ujuJ! cjLh^ilL>.^LI 

I Jl^Jj «^J-ti^rJI 4jUr 4_u_uL_uI 4 j4 li ^j-u_lI c-.t- u j3 (jV ciJJ3j 

^yC. ^-l-laTiJ 1 L^j 4_(SL<JLl 3^1 J-lTlII 4_>-L>. liILLa ^_u_Jls 

j-i33 CjLsej^itj (^! J^-^.uj ^ iSj ^' c t T P'^ <2h°J ‘2ju>.ljJI 4JU^>«jl 
(6) ciJL^ J 4jJL=t^l i^jJI ciLIi Ciil3 

4_j^_La_Ll 3jJaLUt 4 _i_ Ll! 1 a j ♦ 1 . t-s 11 4_»JJI Jl^Tu-u 1 Riesbeck 

t^yL L« cj^UL>J.I ^>jla JiLa ^_&!j .(j_»ljJI J«^3H) dajljUll 

(jJ-K-U J^so (jl JjL^j o^j *31^*11 s-Llj i- I-a- J~I V I 41 I - I 

.3JUj>J! cL^ j (j' j 1 
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OJUoUl CilaU J[}\ JjJboJI IdjJb unsu 


. I CjLajHI I Jjv 1 L>j ,< lj Jl£ ^< in -2 

!j-u^ j_L4J Vj tdsl JloHjlIIj JVjlu-uVI 4_*JL 4-LQjhl ^ -3 

J_j_S 4_jJVjJI 4 _LLl.II jLse-jj 4 j I f. 1 Jl_uj . 4jj_illl j_lCj 4jjjlL!I CjLqjU 1.1 
(jl J-^L>Jll 3jJL> Lljjjj . 1 $L<Ij 4JU^J1 3*Ijj 9 Ly 3 

. 4_illl L$*.uj 4_3 jj_LJI oJJb (j 

«4jj-JL>«jVI 4JlUI j-t ua.A)) 4 g < »lj clL^jj 4 jlLoj ^jJI JL>JJ l_Ld> lJzjuz jj 

:(_^>lIji. cjMj <l!j ^English Lanugage Interpreter (ELI) 
jJajl) Production rules ^-LUjj jLcdjja {y> ^^aLSJ! -I 

. J-ti^ILlI c_«jL>JI cr^J 0-^ 

^SLjcUj LfcL-iJ ^L-u4>Lii,l <Jaj|j3 j»jju Lj_l3 1 nj -<_J 

. Jlc I j_3JI 0 _l& jJ^-~~i (a 1 

.^ufcLm Jaj|j3 Ut-Ls J-4 ^LaLoi LrtLwa LLusj ^JLgr*mij 

^LLoVL Lgj iC-xiLaJI (jj <a t mj ^LjVI JlC.1 jj9 £ 5-1 LJLl&j 

jLllLVI 3jjj J!l« ^Lj^LLsI diVLae-a JLi^VI j JjjJiII (j_a 3jLul1,I CjLLuoI jJ.1 
2 UU* jl3Jj <Lj3I_LdI cjIjLlLLI juJl>L ^yic 3j_o*Vl jlcLuujj tCjL>^l3llj 

Lr^J Vj-l-Lj c_t_t^j3 £.l_L) ^Lc 4 _>.jj La jLuiLl n ^u4>L_ujj 

Ij-L^ J!U-q ^LljJI I Jufc ^J1 qCi > mV 3 tjiL.ll CjLajUU JljJl>L 

t J_*_3_JI L yZ>\ jj*. 0j_A jj-SLj Ld 3^Lcj ( Jju JjL3fc3j (j-£>ljL>Jl ^j-c 

jl ^jU JLd» (J-LLt-jJI c>->ij 4 1 ^ ->1J i Cj_jL^ LI ^LTl4-^ 
JU» <_ T -^) ((Jj-Aj)) J • 3 II 4 /^ t«Lflj!^mii 

jl^U <Lj_u jJL- I jui> jj-uj-aLSJI ^1 JjivjJL 2 _cLj_lII ^j_3j t(Jl^ 

^j-ait-tiuJI JMj^I 4_lLx. ^33 l-^J «4 -5 JSLtl/ l_4^ L_j_t_uLlI, 1 ^y^e-t-U 
.tiJJj J_*_j J_jJ_3tIl]l ^Jl3j 4-lLJI ^J1 4^3 < mI 4 j 1 4 c, J tV< nj «jj>. » <_j I 

. partially instantiated Luj-^- 

(jl LLua-3 i4_lL_*JI ^JlA ( jr ^ L^jLc lj_c <—oeJ cilLul) jj£L JlSj 

jjSL jl (14_«I Information j « LLl 3 ^^4- person 2 jjSL 

. («c^j, t^i m i to) 4JL>JI 0jJt ( jr 3) t4JLol^ 3j^Ld 
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source Ji destination 






4~«i jp !■ji« jflsvi plkpl jP JJS«J 5Jj? i~> 4-5 j£i 

4Jj*dj^a Ju£. jj-u jjsLSJI £^>.jJLi ELI 4jlL1I ^jSj^ 

^oUj_i ^,11 pjjjli Lkjj-«j ^^ill dilijjjilll cdJ jj aii-jdl dUKJI 

djLJLLaJ! ,j^o 3-c.j^e.a Ijl* .Incorporate «^oj|» ^ a <nj 

j^>.I 5 L ,, 1.. LajI i'^-I tLt-p* il 11 hUJI 

(pj! dil jlU!l tiilj jiijj (^jJI consider «(_,-3 jiajl» 0 a<nj 
.Cm nL>JI 3j£lj-> 4_J_Ldl (_y^l-l £-P (_>Ji3l-u3 CT-i^l .1» l" i 11 

The problem of pronominal reference jrfUttluUdifc* 
^ <>»tl 4 jlf. Jj-ftj ^ jJI ^ <dVI Jlj>o ^ jr 4> Lob 4 K Mill 

jJajl . 2Lo\_HJ | 1 g" j a 1 ^i-v. ^ iS)*" i hj J^Lcuil uJLLd I ( j-« 

Jacques Pitrat ® Ijj-o dJL>J Jlia ^ aidt* 2_JLill J^>JI ^S\ 
:4iV jJiUll jJ^JI (j^jjJ.1 
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i^uAJI Cil&U i^/LII JjJboJI Id jb job 


. 4_La -1 

. 3jUe^>JI ijr 2ij -2 

.aljj (jl Jljj-j -3 

Cr^J 0-^ cr^ ^ 0^3 

(j <<^~ 4JLj_ 3J 4_j_3-U_La jVjG_^l 3 JlC.U 4_cLu-£ 3 ^ 4_j' ^-C.j 4 2UU 

. I 4jU-VI ^\ J-t-ojUl! 

t«lj-jK 4_L« J_^>u Ju3» jJjJI (jl £-Uf U jj ^ JUil I Jui> 

^ 4_j| t^jjJl! -ij_*-J UUi £)l j_>.jV! JUTt-Ofl (j! jJuj 4^1 

IjI $1*4 <-dJ.lK ciJJj U! t3jL?Ej>JI *LHJ (j-ujJii,! U 

£j9j 3JLI iiJj)i< till lj3Ui a tilli OJ^i <J-^J SjJfilill t^\ JlIj-II 1^1 

La 1 ^ i a _\_<^Tn-u_l ^ 1 4_3jJti,l U 1-LA JU^OJ ^£JlI 1 ^Jj1^-t-uJ 1^ JlJ, I 

Lul jjfc 4 -jU.VIj $4Jj^ > „I1 tjj* <L>.jjJI <>ji£j 4 K Mil' aJJb JU UU?ej 

CjU^UII LK!j_}Jj Lll £>. /cJLjlIIj 1 m <>L n-vj J>LL ^j 4-^lLJI commonsense 
.4_t^ 4-u-ulj 1 utlj 4 -lcL^ T l > .V' 

cillj t ! jl>. 4-Li-la J^LfuJLl ejjt JiLa £j I cr-^^ 3j^>.ji,! ^-alj^Jlj 
^LlTloj <UVl \ <j? LJU* 4_j_L3lII JK ^ Ijl>. L-xA-t-aJI ( j- d 4j| 

. 4_uL3ill]lj UAH JUSjjlU <j_a oJJt JSJ 

|jLj>. 3 _}Jlj*_ 4 c_sl Jl_&V 0-a-a-<x3 Jl 3 }L*_3 4^?t>.l_Lll ^-alj-JI oJJL JlLaj 

^ja <<M1 JljLc Jl^G (jI (3^-LaJ! ♦ t4jL*JLI 4 Uj i tt) L^j-Ls ^Jiir~ 1 inj 

i 4_3 _jj-Ls l£JI_la^ ij ■ ^ n (jjUaii ^^<<i^i <_ ^i ^.<,<i^i 4 ji ^JLc. 

J-LS-cbJI £jC. ^<U-uVI Juu UK (J_3 j U^J ^jUu ^<u-ul (JSJ (jt Uaj 

. 4_*_« 4_JVj 4 ^^Lc CjJl>.j UK 

The Problem of Conjunctions & elliptic constructions 

j! (jAr n (jrGjUc. ‘KjjJ IJl>- 4^xxjU<j 4_3jjK j-Aj-c 3Util ^1 JiitZu-ul 
jJ-jJUo 4_3 _j_ 3 jJI JgLUl ^y^ju j_uj Jl^- 4JU^JI ^j-c c-x-LscTl! 

(jGU ^1 jKj! . 4_jjlj_lUJI cjUUI J-4^- 
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. £ L-uA.ll (J^J J 

. JjLuJ! (jTj (J-U-^-LV- <—xJl] 

(jr L Jl>.Jjj 4JLj>*JI ,jj* £-lj->* I J^LlLa 1 Min JliALj 

S cd.j.uSJLl SLuLll 4-4 -usLc lt -& La 
< ^L.t l 2K J«L~.tl juc. JLil^ o! 

j-tfuL-a 4-JLJI 4 JL^j>JI cLL£ LI Lo Jm <j? JjLtj a 3Uf, Jl>-j L*K 4jI 
(jj !Lcj . 4^ojLieJLjJLl 3 Jl£.LHI £-a JjsVI ^^JL. Lu)j>. ^LuIL^ILa 

:J^jL_uJI J15XI 1*-^ 
«^jLuJI (jl»j 

: £-a Luj^v 4-uoL^ILa 

^_<_ul 3 LI ^_<_u! ^Jjls 




«oUSJl 


. JjuiJI llA ^^a-3-u Laj 

^_uLl 4J 1 A s i ♦ i**< , «i l ^ \ t | |Jj>- 3 ^_L(^ I £, ^ i ii f 1 / M 

{ j^> ^ qc, ijJLla ol q ^ LJLI u-^J • «tl ju>JI jL^ t ^VL ji 4_JV_i 

: JIa (j^L-uf 

«(jj>jjLtlj (^Uj^u-uXI jLSLI 3jj-3t^fc-« CjIjLu-oJI t_kslj_*a» 
eJialjJLl ^1 jLSr~ i nI jJ.1 LI ^_u^ljJI O jLL ^ 4jI C. <- > - > • 

SlLJLs 'jj 1 3 ^ lLLL (jl ^1 

<^t CaUSJI u ^ 4 j e 


(_ ? _£ L^-al Jiir"i ( dlj 4 _jjvL <j_a 4 4 _jjlj_lLJI CjLLUI «d <t 1 Cj^LaLxtl 4 j mi~ 
:jl < mV! I JlA jJaJiL 4_p>L ijjq CjLajJjtil <L>JLla 

5 LlJjjI$ c_j j-Lvj JL^Oi LaLju ( _ t jJI <d j ,^,r>- -,tl cjLu_uL>JI jjlc 

3jjj ,^tt 4Jti!L (J1J_<_aJI Ijla Lj-^£, LI 
^JlJIj jl mi ^mmVI j_p>Vl ^j^>JI (jL tCjLLuJI 3 jlc12 < »l 
: 4_jJLJI 4 jujVI (JLLcuVI (j- 4 (J^Llu (^Lj 4-Lc. ^-l-UlTl!I ^_j_lII 4JiL_Lc 

LJjjl^ c_J(Jl 4 mi = 4 3Lm a - I 
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i^uAJI Cil&U ^/lll JjJboJI Id jb job 


(_J^-Lv jj JL^Ju — 4 < A -2 

c_jj_L>. jl ^Jl 4 ‘."it — 4Jiia_L4 -3 

LlJjjK LlJjjIS' JU^Ii = 4 rtU if A -4 

il . 1 »>s m l jjQjuaZa (4) t(3) Ji_p*jJI JSLtllJlj 

<j « <? i LlJjjK <-jj_L>-j LLJjjIS' (J1 a mi ^ 4 > M~ £j\ 4 <?U 1 a Jl>-^ 

L-jJbi&j «jl »j «j» JILa 4 j< t I Cj^LaLaI! (jl llA 4 _u_uL_uVI 4 U £ >tij . 

Jlcw t hts^j (jJLafcj ♦ (Sjj) egt-> U1 ^3 4_Lc 4_jjfc_ulaJI CjL illi La-AL1*_a 

Terry Winogra i£>tH cr^ 3 j«jjU1I iTjUII! J-d^j J^LiX 

Wendy Leh. nert-^ 1 0 "*o^j_Ll1 tjjjjj 


Mil* 


J! cjUXJI J*3 (J (pll JSLiXI o* 

jJI (Jjj 11 jj?c_lII JlC. Ijj 3 j 4 jjjllcO ^1 4^Ll^Li3 

SjliLs dJLuk Ijl Lj_l£ ^ ^U> i t,I t *tl 4 J »J Ilo diLill 4_5t_pe_uo 


£)! La^ . 4_jj_3t_Lll ^_tc J_a^>JI (j-c j-u£JI ^^3 ^jW*< > M ) LuV tciJLIi *'jj <>* 
4 aK tl L^j p^ s>~\ £j 1 ^1 3j-u£J! ^j! »aH 4j?c_l1j 4 .♦ . .U11 CjLiill ( _ jr ic. 


J k j m. t JL^j>Jl j-.ffi>Jl 4_illl (jr Laju ^jJI ^ inltlj j-^- i JIj 3ju>.ljJI 
* Lu-a-Uj LjJljso ^JUJLj LcdS^_*_A (J-lIcj (Jij-Ls JljJl>o (Jajjcj 
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^ o t ill iS^L loI (jSLc-i 4_j Lj 4j^-i1>ijVIj 4_Ojjl1I 4_iJJI ^j-a 4^L-k>VI ( l) 

the cousin of the 4 _jJ_jJl>ijV! 4jlUI l _ r £ J^JL! I t->~ - ■■ * ^~< a°i 3^j_L^e_a jjx ^ 4hL<Jol 

LL&Ujj the cousin of the cousin of me king (jjSJth 4hL^V! »«.l 4hLi»l ^SLoj^ king 

1 1 JiSLaj . .. The cousin of the cousin of the cousin of the king I JljJuv u a ml <-S ^_a 4hL*^l 

JjJijj I La-«-u! (-djduajj £jL Jj-aj <jf LuSL ^i h 4_ill! ^ <j -aJu CjJjcjj 

. 4 jjmj Ull oLiUI (jy*) ^ 4 tjjUfl 4J_aj>JI eJJb £c_udjj(2) 
J^selu _a J£^ 4j? A->B (j_a context free grammar JjLu^JI ^ ^still (3) 

V*i Mil Ju3j . JlC.1 jJLII <j-a £jJ_II I j_(fc J-lLc (J-l-lLsj ^yl^. jl Ju».jj Vj B <_yJJ 

Syntactic 4_iLl£ <_yh 4_tL^3eILll ^ Ju3 Lajuc. 1957 ^Lc. <JT h j-still t j- a IJufc ^ySLt^j-ajjfuj 

i-BLLa jJL .transfonational component I 4j^aB! 4hjjJLl 

Generalized (1985) i_jL£ 4^1 ^j Gazdar jJ^I) ^ 5j^La ^L^Vl ^ 4 j«m UH cAilll 

Phrase Structure Grammar 

(4) Woods, W. (1970)Transition network programs for natural language analysis, CACM 13 10, pp. 
591-606. 

4- i -do ~ c .I J-a-' y SJlC. lBLLAj i«q <i all £>^1 4 j < nLmVl 4JLa^>JI (jl Lufc Ja^-^Li (5) 

(6) Riesbeck, C.K. (1975). Conceptual analysis in Conceptual information processing, Schank (ed.. 
New York, North Holland. 

(7) Riesbeck, C.K. (1978), An expectation-driven production system for natural language understanding, 
in pattern-directed inference systems. Waterman and Hayes-Roth (eds.). New York, Academic Press. 

(8) Pitrat, J. (1978), La programmation informatique du language, La Recherche No. 93. 

(9) Winograd, T. (1982), Language as a Cognitive Process, Reading, Mass., Addison Wesley. 

(10) Lehnert, W. and Ringle, M. (1982), (eds), Strategies for natural language Processing, Hillsdate, 
N.J., Lawrence Erlbaum. 
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y A Ik .^ Vl sKjJI sUJljiJ J^LSJI JiAJI o! 
4_«Jaj! (j-u (Jj-o^il Friandly 4 jjj ^alj-i jjjlaj j-& 
<_ajLg_] 1 Lg-jj-aJ-ir" . n_l ^jJlj dlLa^mi 4->JL*-o 
ty* f >KJ! u? .^U^UI ^1 J^jpJ! 

J-u£ C_) JL>ijl jjia . (JLl£SJ^U LiljLjlJ 

j /.-u<i~j .ja^lSLlI (Jjiejj ja^a (jljijUJ ^1 (j-Co-LiJI 
la^KJI ^a$a 3 K NI a (jl^. J I^intl ! JJi> (_ya LlLsJLkjj 

(ai^XI &jUll “- |» I- -' V1 3 K im U (jjfcj 
(I) (I982) 0^5 Jliil ^ .^ Jl 
4Jl1II ^43 ^43 ol ‘Witten 

:^Jj La 1 $ ^ aJ *_jL_<_ ul 3 jl*J i_dJ 3 j 4 -jjTtSLU 

« ^-o e -t J a » ijr Lc. 4 j 3j)L>UI 4 _JL_ujJI ^jH>u - I 

l£? ^ 

Cj!_jj^aVI 0JL& (JlLo i_3Jl>. 1 * iU i_t3EJJ -2 

.jOKJI *LSf 4 j^J iJVa UJ 

L_3ilbtJj i 1_L >j y s* * (1)3^ La IjjL ^^i£LI I J)L < -<_j 

£jA SjLulII ji un ^j)Jaj 


3jLl*JI (j_uAi! Jl>.I jJI cjJl%h 1I j L < 



‘J-^ o-^ 





* c ^r > ' ^j j 1 ^ 

J I I Sj 't A L» m | j| U, LjL-U Jl>>!IjJ! ‘"ij «>^tl L \ £)| -_} 

*l£>^ CjUK j_c 

< 4_jJLJI CjI ^Kll 4_uj '-^tl SjLiVl ijr ^ 4^t_ua1j lL!Ll& O < <nt -_& 

(^1 tc_j 1 j r, jl t4 4 tl t 3 <<o~ i? a C.J-4-U2 CjI^Is (JJLlA £)! 

.4-Jllui.l CjUKJI (J\j 

i JlLd i I 1 <?tVi ^Ljc^JI (JT ^ LaL^j 4 Bh^JLl cjUKU 6? ~3 

.pair peeper ‘, right write, rite 

^-C^LulII qA ^L-Lt-uJ ^^LSLII J-lL>0 ^Jl (jB*Jli,| £)l 4_3t_jIuJlj 

^ic < <1(11 I JJt ^jfi'X’ i ii «»J .J-t-oVI 4 _L^j>JI j_laB 4-Uj) 

.^^jJL^JI c.<_9jJI <<i^l /.30 {j-£. 1 < <»< J_Sj V f l 1 

.4_J^M 4j>JL*_U ^ JuJirtlll ^ JlC. 4j>.j.} Cr^l cj-JLiHj Ijufcj 

CjLJSJI QJ& ^_U_uJ ^O^jjfcTu-ul ^j-4 ^_U_u_<JI IjL^J Ljuj 

Llaj . 3L_^JI I j_& cj I(j-u 4_£L$JLl cjLB^I^hJI uLu^j 

1 j 3 U j a 1 V> ) l^ILa Ijl 1 a a Jlj^_j ,j\ J- i l^ r J' 4 <;g a j ts^rx- n £)! 

^Jl ^J_B_<_u I ^j_4 4 -JLjjl!I 0 Jl& £) I C-t-U _L9j . 4_£La-U CjLajJjJLI La J_ 2 tIL<_u_a 

^\ jl>JI ^j-c LajuBaj 4jvj^ cjLU 4_j^Ij julL bottom up ^yicl 

diLaj)i» <a LfcJuijJ top down iJT ic I jj-a 4 _>JLju3 4-lLaju (jl L-tseJj 

.^jJL.1 ^g^Lujj* (Jj^l cjLojJL-cj pragmatic 4 _jjLaLL«j 4- lu ^jj 4_JV^ 
^jlAj . cjUKJI J- U .4J 4 K mi xa LiLv 4-^jLjfcTLt.u.U V! ^JLuj 

J-usjj U.Uo 1 ^j4 LsJlBj <jr^J Bjj. Bill CjU-LJI 3-u.<cJ 

V oUKJI ^ Jj-^a VI Ui^ v IIa (j^ ‘Lea (3) ( _ ? iJ LLlL= /.99,5^1 
CjIjJjI lL!1_LAj . t_jj J^c JlxIj ^K" c 1 ^ 3U n ^jl t Wmj 4_Ll^ 120 Jl 
. 4-LU^I^J 4-U>0 (^1 (j_4 JL>. CjUK J_lL3 ^Ic. L-i^JuU lUjIJ..<.< ii (J-4JU 

Levels of recognition M jBm Jl 4dU 

eJiBjib ^Barr jLJ LB^j 4 jI^ t4jjj-t-sa]| BjLiVI ^ juJ! CxjI^ IBI 

:4_JIjJI 4^*11 ^1 jj I jj LI ^L 
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. cj! cKII 3jjljJl CjI< j-ol ^>» .Phonetic 4_uj_uaJI -1 

Jjlaj <_3^L^>*I jlcIjJLII phonological: 4 _o.jJjjjAJI -l_j 

. V 3 ~ I1j t^Lt-iIaVl JlLc j_&ljiaj *-*-£■!j-aJI <>JlA J) I»~mj JJLujJI <_3}LL>*L 

.jji 

*' S ' ) oLaj^aJI j^ejj t-aj& jjlso .morphemic 4 -lS ^.,-<11 -_». 

.. L»J3VI ^_c-J>d' (j^_j|jj9 JlcIjJiJI 6JJb ^J-c-CiJj till! 4K 11 qjSCJ 

•e" 

j-jJJI e^}Ll>*^l L-d-^aj ^ylll Jlc.1 j_ 3JI prosodic: <1 j 3 uj-LiII -J 

. (J1 j-cJI 4 jL^j ^iujJLl juJil <JlLc ^c-uLuJIj 

.J_ci>Jlj cjIjLulII ^£L>u jicl j_3_JI (jy-Aj syntactic: <Lu_jf£pJI -_a 

j! * tl i»V J_^>Jlj CjI ^ K 11 ^Ijiidu-ul JlcIjJIII semantic :4 _JVjJI -j 
4JLcIbe_c j-ic £)^-Ij Lj^t-J 4^-Cfc.i^ (jj£u t,oll J_c^>Jlj CjIjLulII 

• 

^-cLtaJI ^M^>-II ^L>o ^^yllll JlcIj ^II pragmatics: 4 _uLcj>*Ij-i -j 

Jj_3e_C (j- 4 I f^Kltl 4 _IL_ujJ Jj_L4_u_OJ (jjSL £)lj fUSC l - lI LljJ ^LLlLuiI (j- 4 

^M^>-II (JjuSUI <LjJu-aJI LtTu-Uj . 4 jjJl1II 4_1L_u jll ^ r»- U , ,,II j j . - A~tl 

JlJV ! £_JVj_JJ t^^L^JI 4 J I 4*t l__uv LulsJ, I (j-uLdl ^ JlCJ l Uvll ^jjjju-a-o (j_C 

0- 4 j- y ^ dj j->uj . j-^L^JI ^^Jl j_2 *-VI Lc-L u . ^K~1 1 ^1 ^jjj ju^aJ,! 

LLJkJI gUKJI jLl^l Jl* .olj^l<^l ojlSjal fd£HI 2U^j3 cLSl dl^Vl 

cJI_La oj-^j ^ 0^- <-^-»L*K jlj^i jl j_ic ^j_Cdjj j| lLjlL j 

j I 4 jjj?c_l>. cLlLuJ ^JlLc I4] ^_L*_c V 4_uj_c CjIj_loI jlju-olj tdijii 5 jjj-Cj 
tfj (jl cl < n II ^ I C .J . 4_Jj_i_UI 4 JLujJI ^j_C Jlj_oj 2 J 4_lJj_C c LlJ u I jlj_i^l 
^Jl ..4_Aj mi U (J_jL<_ujJI ^j_c IJl_u tf J£UI L^j ^Ull 4 _Jlc_*JI ( j_uSuu 

JlcIj^ ju ^ 4_jV t^SL>JI clUvI clU-^l L->5oj-jj t^K"U LIJJ 
d .-w 1 /^j_oLlII (j\J (JLt-sajV! (jI 4_cL*JI CjLLa^^m ^j_cj .^_cll ^SL>o 

. ^_j_CjjUJIj jljicil < j I3 j-l^ 4-L.t-u I 
dis-) j 4 JVjJI ^yllSm j ^K"11 4_u>. jJj^j < < 1 ^1 Pay j-cju I -6 J£Li> 
CjljLpcV L(lexical) j tc-^ljCJI ^1 (Sysyntx) j ^Lu^JI jlcI ^1 (course 
ph (Phonetic) j t 4jjuj-Lj cjIjLCcV pr (prosodic considerations) j t 4 -lc^cjlc 
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U j / a U j ->.t 1 A «>*lt Ej jl 1c. /tl jL^J . A j 



(sUUl a±t mjasJI &>ljd Jatu 

Some speech-recognition programs 
(ARP A) a a a 31(1 cjLstjV! 4 _JL£j cAj-c jl3J 

(1976-1971) c^I^luu 3 jJL jXLu,\ U^aU^ I 3 jl*HI 

gualjjJ ^Lul J-A O - J e -l II <_3JlA (jl£j .J_ualJLl i—Sj-ftUJI 

^J-A g-l—LlJ' ‘tezjpe-US J_«3A>«J! (J-cL^O ^Ir. j_}Ij 9 U AA-uLsfcJJ 
VI ijr J_C.J 3jjJ_5t_A CjVI_3e_4 J nj lJiJI 

3jLC mi U I J_& ^<-i . 4 jLU_) ,",r ^_4 jLjjuJI Lkiw 4_JLA-UJ I'gJjLLJ 

^AiUjSj Bolt (Newman) BBN *Beranek and liSj_Ul Speechlis L$ia £-alj_> 
ij^UJ (9) HAARPY (8) Hearsay^ 3j^j .4_Sj_AJI ^.. A ; 1 HWIM 

System Development j_a (j^UllLi SRI international US *u>^ 

(«u-uLi La^Lij-i' 1 A <_j 4Sj_<i dijjla j ^AsRI SDC\ Corporation 

. Bell Labs ^ 3 JjU>» JU^-f liJUa cUlS US Dragon 

'. Ula ^jilj-i aji£. ;lij f^i\ Uujj^ JjLa-a a (_J.il JL2j 
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Centre de Rechareche en Informatique de (CRIN) in MYRTILLE-I and 
II Laboratoire et de ^ ^ESOPE / l3 l2 ^Nancy d’Informatique 

^Mechanique pour les Sciences de Centre National d’Etude (CNET) 
Lanniondes SjlxUhj I’engenieur ^ IS '*KEAL 

. *• 17 ' ) ENSER Telecommunications 

Hearsay 

£jA ^ I JiitlL-tj I I dJJ i 4_j_a^_A j-±£- 4_ajj_Laj I I JlA J_a-*J 

(jJI 2u£>\-±>y\ oU^WLJSjjuuJLI 

Ju9j Hearsay-II ^JlJt~<<mj «^^Ls l yc. JJ-a-cj 

atl I ^jllu (JjSC-luJ CjLajJjJJ J ^ A ^yQ j l^d £)V ^y-A-t-U 

. I JiSLaj 4_a-> JlC. <^11 ^jLUJI 

djLtuVl p j ,\ LaLoI I Jl_u 4 <?l~ V a CjLjj" < tit LjuLu ( J_Jl^cHJI Jtitltjj 
4_ljCjI jo-jJI ojjb p m ^3 segments, 4 _ljCjIjl».j a 11 
. CjI 4 K j_LL5JLl ^juk ^ k n Possible syllables, 4 -LSLa-U j_LdL5J,I 
jLll>.I Jl£j . VI miU 4_j_lV jJlj 4_u_j^ljlJI CjLa^mi ^ J -V" t inj 

Ldj^-stH] (^JVjJI JJL>JI £)I £_AJ Mill cdj^stll] CjIjLuu ^-aLjj-J! 

J-uUJj I Jljv 4_aL c. JcitIu_uLi 4_j I VI ♦ ♦ -iJ (_£ ^-i^-La-tluJI £_ia-3 

. La j LuJv . I jIj-j (_^ll 4-uj-uaJI cjljLiVI 
4 I <? 1 mi U jA t <~i U <j_a jjl*J Hearsay £_aLjj_lJ ^L*JI <_*-l£jIL1I 

a Lj^J 1 I J_A ^J-SfcTu-ul jJLlj . La 4-ISLJu.a ^jjLjtHJLi Cj LajJjla-U 

i M t (|I Jui3 . cJ&JJlLII J-lC I CjVLjc-a 

4_uLjJI 4_5t^olll A. 1 A J. fc> /tl 4^J>.J 0-°J * 4jJJ>JI JJ^il ^aSL>JI 

1 j_a (Jjl r t 11 mj mj-jLjS- ^LLa_t^» L^JI j-La_u La LJLc Hearsay ^-aUj-j 

. j i"<<<r ^j_u_aL>J I st\\ Cj i ssj t L 1 

Myrtille Jh>*« t§*+ 

lj 11 (Jjpj-d, (j£L«jJ . Clin <UjsL>. 2 , I Jjjiaj j«u 

(j-o IjJLc. Lajiri. ..a cLi£.Lilaj^sI djLiJ £ya ljL>. fldJJLajJ 
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V^llaAuoUl pISaJI 

Top J ^ (j -0 LaLlaj ^Jiir~ miJJ . 4jLU jjLseHj V 

fJLl ^jjjLXQ 2 4^Ju3fcIL_u! . C__x_dTljIiJ I ^ If. LlK Jl^TlAJJ DOWIl 

OjJ_>JI 4Jl! c_jjL2j t4_sJ£ 3751 _AJJl£. j-Lu CjI 4j 3->JI J-Alj-taJI 

^JLcI (j-aj 3 /.. I ^j_a 4-Cfc-uI^ILt-uI ^JiitIL_ujj 14-L<-aj^aJL> 

t JluLjuJI (j_4 <L>.jjJI <>JlA Jlgj j- w j (jL<i cilli 4jLti 

4_3jj_L> 4_a JlJ^Tu-u.^ 1 4-u-u L_u I J^lJLi SJlC. (j-c 4JU^J! ^J_jJl>o IJuj I 1 ^ 

HWIM ^ 4-ajiitI^JLl ((Islands of confidence 4J&JI Jl* 

«Ij-A {jjs ^Ldl 

: L^JjLuj ij I Jjjj-JL £>£L$j » i 1 4_uj_*JI oJ_Aj 

9 3j!j^JI 4_>»J.i 

$ L>±)jl u* lit ^1 4^.jJ> J_t^J 

9 ^_i_ujLj 4 3 U (a ( jr ^ jU^ii n J_A 
9 I JlC. j-JuG 4Jila_La 4-cae-lj J^-La -i 3~^3 (JLaToJ (J_a_u_u (J_A 

Control strategies 

4 a t^> )\ 1 ^ aJ V~ < iii 4-fltL>JLl Ljyi CjLs^LL^^? ^I^j3 

CjLd}Ll^VI ^ 2& j *\I Ji£.lj^ <> fS^Al ^MSJI <>L ci> J^\ 

( j_c-l-4_JI 3jLi)?l ^ju_u ^pjfj-4 L^clI^L :4^aJiitILtjJLl 43 jjlU ^ 

. 4_u La->-4 _JVjJ! ^1 4_jj^_c^JI 4_£^_jlXI 
J*\ mi Jl 2-c. Harpy^jL a ^_al_jj_j cj!j_usVI ^J- u -aj ^<ujj 

La-i- u 1_ALl3-t^a j ^ylil SjjjlU JLSHjVI CjK i miI ^,-jLu 

jL5clu I 4 ^Ll>JLI cjljLoil 

J-t-ajILlI 4J_4->d! jjlujJu 4jl or. j. i^>m ! Jl^jj .oUKJI jl jioL2JLl 
»1—L.JI i j r a> Lc .jj ^_«Ljj_lII ^Luu LiUIij .^jLuJI JSLjJI ^^^^iLcuXI jU^JLl 
£jj nia tj-o-ua CjjjIo (jr^^ U -0 j-lUj ^JlII J-oLauJll 

^»»«11 1^ i 4-c^-<-uJ 1 4 _l>- Lj 1976 -1971 / y^ * ^ 11 Arpa 

4_y?e-UI jTl^u] LoJ -V" i iia <j^_4_i]| ^1 jL_u_jJI <j_c ^^jLa .4JLjJl*j 

V LaJl_Lc 4_j^?e_tjlj-l^l V Jl^ fan-out strategy 4_p*j^_c 

. a , ,,\ 4_U^JI 4j1 Jlj ^-Li j^SL^-s 

tn-htijAnll c-<Ji_usl C-LjI^ Ij-I jjlaj I 4-Ufc.uIjlu-uI tiJLLAj 
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-4J2 IJI lLsLSJ^ 2UU^i! (yz I fU ^ull *ljj*.Vl 

« ^>j^y>- »<j-A ^JlSTljj ((Islands of con fidence 

SRIXSDC j 2 ^jLa-~ 1 »jl < m j11 (j-« jl (j-t-^jJI c^l 

^LljLj 1 $ <^.'9-4 C-OCJ CjVL^TlvVI JJLC J-ildJ 3 _}Lc. jySL^JJ - ^ ' t I I JlA 
cj 1_3-15L1' jLdLvIj t^^LsLa ^jJI ^LujVI 

(j-O Lj5Kjj_« HWIM ^kj V*l MlJJ .^VjJI Mill (_ylc VL^Tcvl jl£Vl 

<U_L£ u I c. cJ^_aLLJI JjL>iJ ( jr I<JI 4-Cfc-UI^IL<-uIj 4- c a&- U Ijlu-uVI aJJt 

(j-ufcL>ol JaLtlJI jlj g~m(VI tCjL^K 4_C yzsyz ya (jLj_ul j| 3Jl>-Ij 

.(j-uLjJI yz «L>.jJlj I fljl^ l_3jjuJI ^ I 4 gKII yz U J_j 


4*l» 

4_U^_4 <LjLj (jjfcljJI cJSjJI <_3jJuJI £!_}! j- L g T lJ 

(_ it / n tl ^j- 4 -SLjj ♦ 4 -jj-Tl^LJ.I a j ♦ j . U11 4_*_UI $djf yz J^j 

Lx_ 4 4_djj_uaJI 4 _!L<_ujJI J-cL>o (_^ f-1 U-^Vlj ciUjJ ^ < <m^JI 

t Lj^Jkj i 1 U ->JI 4 1 mi ] J_jJL3j . ^J- lL ^ t JI y& (j-uLdl ^ Jl^j ^1 

. 4_Lj_L>o _>1 J_U f}L£J! ^jjuayz yC. 4_uL$j>.|j_jj 4_JVj CjLajJjla ^Lv V~ 1 oL 

lilj . ^JLc jt ^U T laVI Jlj5e_c JuJl>«j I Jufc i <\ U"mj 

^JL3_j_<_u 1-g.C. 1_4J yyyz lUjIa^^j ^jJl3j <LjjI£!_c] (jl^ I J_A J^jJL^o 

VI .jLjJLcVI Jc>-J j ^yllll <Luj_uaJI CjLudIjU^VI {^J-a yu^js^l tiJJj Jju 

4-Jj) » I II C-)LjJ)"( < <1 U (Jr1_J J_C.I_3lJI i^yz ^Ul Ijufc J J3 H (J^_<_a]l ^' 

.UiUI 

Ml ^ *( J r (( C-(-t-uL>JLj 4-UJ) <^>tl jj-OjJI (jl aLc J< Mi l Jj-3-Il (jSLcJJ 
^ I C. i_1 ^ 1 dK"j 4_uj_u^JI CjLajU^lt ^K ui (J-lL>o (J_^ju 
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<U4$ 




***** 

JlC .1 ^j 2 J ^JLu^jVI ^^*e£u <j! 1 ^ s jj '-^^Vl A 

4_t^L>^j *4 j»j jU 4_iij Oj.L.y>J I 4_siajVl jl CjLjLuJI 
1 . ^ ,^sr^'', a ^jj£j V (j-\jv c-<-<-uL>Jl ^jLgfclLcaX 4-n-i.uJ L> 
pLuJ ^y^lSJI U- f <mL>JI 

3JlaLv. C-^ICjIj 4_lc.LlL^_uoI 4_*J 

. 4jL>.Lllv1 ^j-C j-ujuJI !^2> 4H3jj-1o £_c Jl3 

^jJI ^ t « jjLJI » p /11 jJlC. p Jl^Iu-oXI la-£2J I lIILlAj 

^y2>j-a-i ^,£1 N a j»jSLj Lc LJLi. 

<_3j_«_u 4_jV 3j_«L>JI 4_5 e_aj-jJ! 4_iJ CjLlj^j 4-lIc. 

3JLCLlT(-U Cj|jj.1 (j^_3 I JLC.1 ^y-f-U-U 

jj>.I «- ijmi lLILL^j . (__<_<_t/L>JI L^_l 3 pjiir~ > »n 
natural-language-4_LJL_L_LlaJI cjLjlJJLj 4_u-u 
pjJt^u-U oj^Lj J-wJJ ^ 4 jI j_a interface 
I Jufc CjLjLuJ! 3JlcLj9 4_uj Jj-usLaaj 4 jIj_} ^yic 
*tat <jj£Lj 6^ ^ 

ciJLi^ (JL>- (_£l »(Jlj < nlt^J < Mrt~tlj Jj^LlII (JJ* 
*[£± ^ pjJtJLcuJ.1 ^Li-J (jf <j^a 4_uliw 

CjI^j < no)) pLill ( jr b jjLs 4_j| Jl3IL*j (jLj 


i^liiuoUl pISSJI 

uLaL-juvVI ^ jLjttTu.u.1,1 ^jLaj Lofcj . 4 jjJl 9 ^JaljJI {J ^£i ^Juuj CjLvLlll<-o1 ^ 

JljJljlII lL}Ll&j . 3jijJl^J,I ^gLjj-jJI CjIj jJ9 4J ^-U 2 ~a La jJlC. ^LaZufcVt 3 I Jl2^j 

terminals <U^j-Ls cjIU**- <n 3 j)to3"i -x-s 3 _*-a L1*JI 3jLV! l_<jIj_aj 
c 1 1 oL>Jl Jjljscj ^LqTlaVI ^JulI L^J ^_al j3eIL<_ul j Juj a 

JUI i±i.x.a menu-driven ^ul^UI Cali 4 ^jJUI ^dj-d! 31 dlli .«4 jjj» 
£y^>- aJLuaX. CjLj^^j 'Sjsz-uj (J_<aju 3 I < «1 L~~ L^jV 

. 43jJOa 4_iL j-ti/L^a 4 jL*.Lu_>.I 3_c ^_laj (jl J <>u?j I 

Interfaces at different levels: : i^L^at^wu^jt 

^J Vi mi U < j-C- 3 V i (j! j_A 4 -jlLuJI ^-aIj-xII (jjQ ^ i dji^il 3 I 

^jusuLi ^jJI ^yU-uL-u^M ^aLj^jJIJ CjLa jLki\ SJlcLs jjLuj 4 _u_3Il1I 

^ jLSelLcaJ, 1 4_Lc ^_LAJ <—JLLaJI (Jjj_>0 4-lIl.iJ 1 ^a|j-±1I aJJb i4_> 

. it^J\ ^aLjj a ,1 L",j ^ jj! JSLcdl 4 _jlj_lL 4J j j_u a LU < 

4-lLlJ I ^aI^jJ I I * 4-lLl.J I I jjL>~ ^yn ^ajjIu_u-c LlA ^y&jjuuuj^ 

J*v Ml jd Lj JjtiJL CjI Ju Ju9j ju J-Ljj CjLtu 1 j_jjLIla J£LtI> 
c«^oJljLo ^ ^liil ^I Lot t4jjL?dlJI caLtiit! 

.CjI J) 'n ii 3JlC ^ a (J_l3 £j_u!j Lr^ L^3 

:4_dLJI £*J^jVI 3_a CjIjI i m 1 M>U ^L-4-t.aJ 

dl j JLLaj tC jLvL-lu-oI ^I j 311 < «1 U>T< V ( _ T lII Cj 1 j 1 ... , ,,V| - | 

((SjjjJla 4JjJ (^1 

t Cj LL<-u_>dI ju t.dL **m jl Cj L>.LuTu-u'VI ^yuu < »IL>T< ^Ull dlj -2 

SLull^^id ^1 jlL3ll <nj ^<il SjJll La Jii-A 

JlJ^oil I JlA JIa (_ylc 4 jU>M 1 4-tbl^ 3 ^jHa CjLaj)U a lLIL-A (jl (J-dsfcJ 

j! (jl (JtOJjJla ^ ni 4^Ldl (j! (J-a T l>JU .j_CjL_a 

^j-aJ-II »1 Ur,I CjIjI U3tl 4£.j-uj da-i-u j^la fj^C- CjLajJjlII (j-*J u- m m^j 

.(j-OJjjJ.1 (3v jLLdl aJLwj <L9jJulujj JlS ^jJI ^_ t -uj-3IlII 
La JlLo tCjLLuJI SJlcLs CjLaj-L-tI CjIjI i iial i »l -3 
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CilaJLIb 60^9 6alu ^oIjj 

o j A o-^- cjLsjJjlII La SSjlcIJLII Lgj^l^o ^1 cjLjLuJI <JjJrv 

-4^jjlU aljj La» CjLajl*J,l (j_a £-j-d' I JlA ^ a mi 1 £)I <^5!_aJj 54_Lut_a 
oljl mi^miVI ^ ^jliJLl IJuk^lc J_aju L7 3JI ^_clj_JI <j-«j .metaknowledge 
Sa Robotintellect (1) Ladder (2) phir- (3) 
CjIjJuS ^ \ c. 4_jJLjJI CjLsLusVI j 4 tVi (j! {j-a : L yjLl]| ^jp < m11 

: 4_a _}Lai I 4JLH1I CjI j_u_uJI <JjVI ^j)"i miU 

SIjJJUoLj j j_A Law JlLa aLudLi p 1 hTi 411 < nV 4 _j£5 CjL»L>.I -1 
JlJ-cuJL^ 1983 ^Lc 4_».j.} (jri < na^J 4jLa 3 jIjj>JI 4j>»j.} CjJuu ^ 3jJL 
-4j>.j~ 3 a 4 _lxL 4jj_iL>o^l jL^jVI 4_Cj_a^?e_a ciJJj t4J tjr l*_a V JjVt 

4_jwj~ 3 a 1 g K1 j 9 JjL?e-aj lij^Laj^j <jV VI Jl>JI Ju£. 4 3U a 
jJu-ot ^j-a ^ <^>4 ! j lLILlA o' IJ-aIL>JLl <j-a^) t^-iVI J_>JI Ju£. 

JlSj . jL^j^U 4 i 1 (i '( ILj 4_aL$JI CjI a miU (j-a-d j <<o3llj . (^Lft^ J-?e-<_u_a Jjis 
. Jjj-^IJLj 4-1 L<-u.I,l 0 Juk ^ ^_ui ^ 

CjL>.jJ Cj^L-~a=_L.u as ^jLlLlI ^JIJ_*_uJI Ll ^-alj-dl ^a-la_»_a 

JLulj jLij Ju9j t« V» 4 jL>.VI ^aJ 1983 ^LslJ 3jlj^>JI 
I JlA 4jL>.^U 4_JVjlL<_uVI 4_J_a-*-I' <■ 3 m ^j 3 < V Ldl Daniel Kay ser 

t^llLa <L>.j.} 25 JtJ-AjJ! ^^ Sjj^jJLl 3jljj>JI 4_».jJ CxjI^ jJ La^ JIJouJI 
. Lu^jjua aljj La Ldl cil!5 

Jl^ 4jIj ^ajlj^ al Ur,I ^j-a Vju 3j <^>~V a Cj'jLuu 4_jL>-VI -c_j 
54^^-aoJI 3jLl<-u 4_t^j_«_uJJ,l £y*y> (Jlj-<-uJI ^-1 a 4.3JuLb 

aLa-<-uL> 4_adL3 J5^_5e_a ^j_a CjLajJLta ^ •" «4jIjjj ^_o_ujJI » 3jLxC 

.aV> 

^j_a j_l^l ^_aLjj-jJI ^>X^-uj±a ^-a ^jjIjlIII CjLjL>.I aL^C.1 -_>. 

4_LL<_uVI ^_jLzLj lLLI 5 Kaplan . (Jj_3_j Laj 

:4JLUI oLU-VIj? 

^jl^JLal / 15 Cjj_a ^ 1 ^ Ilj-Luaj>. ^jjjJI 4 _jJL^JI ^a-A ^j_a : I ^j_o 

5^ 1983 jaijj ^ ^Lp.Vl 

5^ 1983 ^Lc aLp^VI ^al^. t_s j-ujj CjVLv (jJLufc CajI^ Jjk :2 ^j_o 


” 


i^liiuoUl pISSJI 

. V:2 £ 

1983 4_ujj £.Lp*VI ^lc (j^-st^ldll 4dLLaJI jjl^. ^ :3 ^yu 
.JLxt V:3 £ 

:j-i»-T VIJ-<-u JL<-uj £j 1 j^JLj <LjL^ * 4 jL>.VI <?Jl^j JjL.o]| L^-Laj c.t-u>» 

Sa 1983 ^_ujj «iLp*l ^jLstlLcI ciJI_L& J_A :4 (j_u 
.(4 jI JjJI (jja 0 U«~ jjl (jSU-i 3 jU-I (^-* 9 ) . V :4 ^ 


LIFER: >u2 :4 mmmJI g#I jmII ildy^i 4*1 

jjIjjV I j_l^>. L^j^aj-SRI International l _ 7 Js jj-Ls ^jJI-^aj-ajV)) j_*j 
4 ot^ tVI jl clsULijJI 3jtL3j (J1 ! >U 4j»jjt~ill diLallLi ^alj_i!l al_b 

4_C.J) '^— A j ^JsLusVLj i J^fciil JlC. 1 J_3i ^ ' " A * QjCi ^_*2jV . 3j_UJ>JI 

I j-still JlcIjjB JuJl>*j (^Jc fjLitlUl JicLt^jJ Ijl>- 4jl^Lj eJuliij 
/ d i ♦ | . U. 4_*J 4 _LT<_<_uVI jJ L_uL_uI i^r&3 • ^ (jl 

Jlj mi 11 ^jdll JSLdJI jju^j template c-JLa (j_a jj*j BjlcLs J£ 

3jlc 12 ^Jl Ji* jJLl JlJ-<-uil 4 j J-3Jj ^jJI J^ Mill ljU»^ jj,itA Ji* jJ.1 

. < U 3 a JjVI t_-JLUI Lo& Ll^jj .cjLjLuJI 

Jlc.1 jJLJI ^j-a 4 _cj_a_se_a JuJl^Ju !Jl_lj 4—l-LuJI ^-cl^-JI ^Lu 4 J or. (jl 
^ylLlI »1 j u,VI CjVj3a juJl>o dJUj i^J^VI (jjlu-ull L j£. productions 
(_^ cj! jjj_3_ll cj! gKi Li^rda tLcLu ^^Vl oL^ldoi .1 j ^tVi (j! (j£Uj 
(j^ cjIjLu 3jl£.L 3J JlJ j_u t_j|^-cl I -7 j5Ld jjj « ^LaTlaVI JLjjc_a 

jlj J-LUJ . Jj« Ml" ^jja » 1 

When will Bravo* s sonar be operational? 
-.Jijla 3 Jjlj Category SJjJUl jujlso o^-V3 

. (tjl < . o- v/4L^/i_J$) - : ((jl^p-) 


A ^ < t^> \ A . 


jLl>.| i^jJI ipredicate 3L..,lj' -2 

| V («uil! 3 x.J^ 5CJ3 (j_S^ LoJll^. LoLk ^1 j~l q" 

3JL>. tiJl_Lik jjl L<*L . ^LLo jlji£,VI (JiLa cdJij i4ji^Lk. j! <l3^u 

1 ujij Ll 3» a 3 a 11 aLalliV! La Jut ur^J 4 a g a 
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J^iS Lu- 




6 ,1 * 11 h i I CilaJJb 60^9 6alu 

. cjV jJLt I ^j-q 4JL_oL-u gi t«>, ,.lj < -3 

<L>JL*_4 Lr J_C l_C JU». ^yjj-^JjJ^ fjyJt Cj I Ju>- I ^ 

£)j)^ j cil<— ljv. ^2l_Ll! 4 _)lL<_uVL) ^_iH/l_t_4 4 j3^Lc IjL^ij . 4_bj jj>JsI oLu^Ii! 

4_*J£ 1_lA ^_5Lull U£ JjL-u JlJ _<_u ^1 4 - u - 4 - ua SjLful tiJI_LA 

.JIJjjJI £-aLj>JI (jl 

S u_>>- s^b : <j-“ 

: £ 

. 15500 c-tjlj 10324 aj3j t ^ 





SJLO. aibej 


SJ_qjl1lI lj_<kL>. »< i Ly j-a» <—il^£.l oj^-ihj 1-7 JSLji 

(<Lplj ciJJj^j 4^-tfuJt t rthjJLl ^j 9 j ^-oLjj-jJI u U»j) 
5 (J j < a n jj ci]L>-j :<j-u 
fb*4^ : £ 

7 , 








.28750 .l-xjIj 31416 

^laju CjU*}LLa^al l_3^ju £)l ^ Jl^cTu-u^-U 1 <>*jI j V 

JlIxj (jJJjiJj t4_f^t CjULj_jJI SJlcI^ *i_u 4 .liLi£ 4^jjlI. £)? 

tiJLli jj LjJT ^j_oj_«LSJ1 

.c—tjljJLI IJljJlx 1 4 miI <(3L^15Lo» 4_*Jl£ mi 11 

.fj&LA : j-ijV 


5 3L3l£_a j_Lu :^jL5eIL<-aJ.I 

. (^Lse^JI i^n) SLslSLa-dLslSLa : j_djV 
3U cJilb a_a 


.5000 c-ulj 261828 l. 
/ 7 ) LADDER\INLAND £_^U.j_> <yj fjJ, 


sIluj I jJ9j 






4 i*( i <iVl £j_tJ L>Oj-4-i (jyh L^-t-S . ^ 8 ^4_u>ajj-iJ I j 4 jJlJj_<_oJI (^CLilllj 


4jL>-VI c^l t*>~ , ,.l jus ^jj «^-*-n) 4_$J£ Juuj .4J 

.^ju-54_usI^C L^JjJ 4_JjJ (^1 

.^ju 5 34-00 N 43-15W £j9j_« ^1 J-t-salLl Aspro jj-xu-ol ^ 

I Shark <_lJjLcu 

. ^ju- 5 <j LlLa I 4_<_u_^_>. rj£. Ju^j «LIj_$jv cJj?e-<-o 4 _jJjj>uI (j-O-uj 

. ^ju- 5 JU»<a jljlj CjIjjLU 4JL«L». Ju>.jj Jjfc 
.^uu 5fox 4ii ( ?ui Lr l^ 

^ju 5Charleston ^Tu-uJj LJuj 4_LuL<_u jLjj_<_u £)SL$_i 

. < ntjLiuj jl^lj (JU-*- 0 <^1^-1) ^ju-5j!jjI^JI 

. ^_*_i-S ciLuLull] jujJ3 »LLlq t—jjJal L« 

. ^jtj-5»Ijp-t-uV 1 < 7 1 n ^1 

.(5 12-5 6 N <>L^ j L ^>l) 512-5 6 N c.^ 

jujl «4 -j^_lL>o|» Lufc J ai^3 jLt^alo^V! (JjLu 4_ojj_La) V 54jj-ji>«jl 

: L«J (jl (j-sa-aLc J!Jj-uii c_jji^.)) c-*^j 3 L 4 ] 


:jl 54j^_tL>oVI ^ < <41 Lc 
(5 12-5 6 N c_jj-l>. 4j^_lL>«jVI t j-j-<.aJl L« 
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*.!".! Jh i I CilaJJb 60^9 ^ i i i goljJ 

. AJU-S I J~LA JJU ^yic <j-<L-U (^| Jjfc 

(S3 JlAc. . . £j-4-uj {£, I liJ Lt-t-A-t-u jJjfc)) j 1 I) p ♦ <-/> ! 'nC I 2 4-Cj-<-uJ j_2e_U 

^JLJ-S (j;j, C fc_ u J I ^JLjlII C>->U ^5fc_tJ (j <7 mi I 

yj ^l£ 1» jLt^oJ) Le Havre (_^J1 L$J£_s 

$ Havre ^1 

ciJJ jJ j CjljLualo^VI (JjLu ^ ^ ^ ^j_3j : a ^ 

Le L^Jj_usj j_S jUj 4-jj-L.t-iJ {jA-uj I (j-^- JIJ-<-a]l j. n ^ 

. Havre 

♦ ^JU-S ^^ 4_LuL_o] 1 (JIjJoJ (3-a^> lt -lL 2 lC. I 

. ^QJU-SJ[^_U_UI 4 M <7 Mill ^JLc. Jjj^t (-La_)l ^_<_ul La 

1 l)^-° tlK 3 <—jLijJJ jafc La 

^uu-SFall River 4_LuL^JI {jc. <joi£^s 4-Lua-uJl juu j_a La 
.^AJU 5aIjIu_uVI JLa-Ju 3^>.JjA Zulu-5 (j-A fillsL j (^1 

p Nj 3 jJ_ujl_j a /ja ,,. ti ^ila 

^JU-Sj^LlII (j^-A^jJI 4 jj-$j jjL>. 4_LuL_u ^Lbfclu-u Jjfc 
^aju-S^J_a-*JJ 3j>_&L>. dojjj! fiLLuL_uJI ^ La 

^uu-S L^-lLsj-a a 1_Lla j_A La 

-5- L>, ,^t,l i <VI ^j5e_JI 1 ^ r«^ ^ >jjL> j _>.jj ^n]| 3, ,.tl Jlc. 

JLuaj^U 4j tjjtMl CjUULj fiL u - u ^_a!^j L^j ^-aIjjJI (jr\j ^)-AJ 

^ysu^j^ JjUl ^aIj^jJI ^a 1 j mi a~ a Plaines, ^ jJuIj ^_aL3jj cjLjLuJ! 3 JlcLaj 

‘.(jLp^VI £-j-a_>. ( _ r S 3j_3JI ^j_A fiLvjjJ! (J-uAj £jJJI IJ-A j-aIj-aJ <j-u_jJj 
j—J-CJ 4 J ♦ J « Uj j-<I»Lj-a fiLdJjJsaJ L4J fiL>.ji.1 J!J_«_a]l UUd I Ja> (J-A-AJ 

3sJ u?c_a j-ic. 4-LLt-oVl LaJlIc. ^_aLj^_lI! jj_AJuj La / a />> ^1 3 

cilljuj . Jla^. ^j-C- ^aLjj^Uj ^UjUJ Jl3t 3 Mill ^ » < <ij La JlIc j I t 4 jJ^_aL3. j I 
4jtfiLoj^IaJI 
5 cJLajjj CjLa t 

r^Vl^ 1^1 4 _ulj_lLs J^l JlJ-taJI 4 _ajj-Ld La-Lu 


e. 


^LlWUI pISSJI 

(jd^_il^3 CJJ-C C-.«-U-u (Jjfc 
:j-l£j d <• < ‘U ^Jja| 4 _jJLjJI 4_3j^_LJI (j^SLi LqjLo 
VI 4 ♦ **< <ill (j;j_jJL>ijVI (jaJLII ^ j Vi < mI) ? cJLajjj (jUSLil^s cjLo lili 
Why did Franklin Roosevelt kick the SLajJI j-c j_i_*_lJ Lr _<aLc 4_£J j LuLi 
. ♦ c_<-t-uL>Jlj J^LiLo ^L^-tTn-uV 1 ljk_A (JfL« c_<-L<-gjj bucket? 

(_^3JI J_^>JI Jlj_3ju 4_>.j Jl! ^ iss*\ J_>. 4jj_L_lJI 4_l>.1_lII (j_c dJLufc ^j-o-iij 

tjij U j j_j <jl (j_£Lx-J JlJ_t_u ^ Ij 4 j)~ > m a jl t(jL_ujVI 1 ^ L3j 

-^^JLjlII ^jl 3HJI (j_a 4 _La!jJI 4JUJI nil ( j-«j 3JljJlc 43l~ V a 

♦ Jls&Tl<-u-^JJ 3j-hjI(JLl oljl_£L>.VI JjlH] c__x_lxiL>JI LlZIj (jl 

Some Immediate Possibilities :4_JL>JI caLlSLaVI 

; ( |0 )Waltz LajlcI cj!S jjt-utl clLtu 4_4 jIj9 

(jl ^LlpJ ciiLuk (Jlj La (jSJj 4_iJ <j_a <La^pJI (_^ 3 JlC.L.u.1.1 -1 

♦ (_j j-Lt-uVI (j_<_a^jj 4_IV! (jLujVI 

^jL3JI ^ j L "i i nj 1 $ ?a * 1 $ Vi~j (^yic. 3 jJl1II -2 

L^lc. CJ-sc-ij (_ JT HJ 1 CjLaj-U-t' ^yhl (^jTl>«j 4_3_jjjJI CjjI^ lil La jj-3j (jl 4-Cj-<-oJ 
^ g 3 tl (j_« £jJdI jILa (_£j)~ > n a (^yjj LJU. 3j>^>.jJ,l ^_alj»±It CjJLusj Ju9j . V ^1 

(^Jljuj La IjjLj 4 (jjJ LaLc Lg_j3 (j-aiJI £j-doj-a (jj£L (_pJ! CjVL>JI (_^ 
.keyword searches 4-p»tl3l' cjLoKJI j-c <±^*_l!I 
lLjJ_U (J_^_*JI (j_« ^-l-l^ jjJa ^IjLj (_^j) is\ '(fl jl Jlc! (_^ 3jlcL.u-U -3 
3jLc.I ^I^JLsIj 4_jj_5c_L1Ij 4_^jL?c_^JI VI L_3_t!uSLII JlLo (juL>.I^JLL 

.(j-sa_Lll 4 _i£.jj (jl t m->J 4_cLj_uaJI 

4_i_Ls (^1 4 jjj) 4_iij 3jj^>JLl CjLoj)i»U (Jjj^ela jJI JljJ-4 
. £.!j- 3J! (j_« 4_tc^ I (_«( mLu ( jy IL>- <-jjJLoVI ( jr ^ ^SLeHil (jSLxjj 4 <Ujlj_lL 
43jj,< tl CjLLuJI JlC.1 j_3j JL-sajVl ( jr b ^SL&TlII (JlLa 4 3hV <a CjI_3_j_lLlj -5 

4_j9 JiJ I ^ ^ CjLajJLsua t(_ y £.Lu- i aJI (^Vl (jLtajjVI (_^ ^SLcTlIIj 

4_4_ta_}VI 4 L> r »l^j *(^-11 «. 4-ul t>^4 4 4 j «L>) 4j (jj^Lua 3jj) ni 11 j 

.3j^Jl 
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J-t-Q-flJI UJ! jLHI djZLoil O-se-i-ll 

iiJL15 jLj! jJ >j /S \,^ A/11 J*j>J| p ^ Jj^>. j_jL_uJI 

^Jl (jLojtjV! j U «>ij (jl jJlJj *^jLs : J£Lii_c 3 jl£. 

i4_j_£ Jj-J i^jJI Jl j < h I I (j£. Jj-*-*J J-$^>JI c J-f-L>o 
ail^SU 3jJi,Lu>^ oLLJ ^^UIj-^LolU^ 

. 1 nlf. ^Jsaj 

:<^LU jl^JI ^I jJ^I 
5cjld_u_<_ull 4_Jl (jjI *(J-° 


O' JL-u (^jJI 


a Lgjl *.£ 

<j-A 

^I JuSfcTu-uI J^L_JI 

(jj^J Ju3 ^LLlL_uI 

(j_« (jSLaTu (jJ 4-J^L 4 _LaIjJI 4_IL>JI (_^ 4jIj -ciJJj^ 
jJl^f Bjj) M.< * L^_jL_j 4_ilj_?tj cJJjJj 1 L^-oI JiitlL-uI 
(jy-2 L^jLj Jlj-tAiil 3j_tiuLi_c 4 jL>.I 4j 1 Lf.l (j_c 3jaL^ 
. VllLa 508 4 j3^_C 

J <; -> 1 JI J j I •> "i ) ^L^-Tl-AVI Lj_5c_jjJlj j-lsz-JJ 
cjI^MjlIL 4^/Gjv.LlJI jjlc. LJL>. *< 

l Cf ^ ^ 4jU»" ^jJlj til cLu-l 

V L^JJJlJ (_y-lilj CjljUvVl (j7 ^ (Jr^JLiJLl J^IjJlJJ 
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i^liiuoUl pISSJI 

CjI ->■ )^\ ^Jl_A jj-LaJj JuL Ljj La , ■■ < 

^L^ILaVI <l^&-\l(-u L y*jl\ 3j£L^j«story grammar)) 4 <^311 jjlaj j_a: ^fjf 

.SbljjJU JSL5JI ^1 

^jJLJJI iySy 1 mi U J^j~h<» : LyjLj 

. 4_LuL 4 (^-LA^fcqJ Lg_>J-t-tTu ijT I(J! J5j^_LaJ1 4-^liwJ 

story grammars a-»s jJ» 

(j_4 4 _j_u L 4 J <s> 3f I p L. ♦ ^ 3 | a &JJt> CjLloj 

.4_u_j^HJI CjLc,j_aj>«-tl {j-a 4JLLL_u ^y 3 SjLulII La-L-a tCjl Jl>.VI <j_a 41 mi! mi 

^ I c j_£pj| ^ Propp *' 2 ' ) <_jj^j jji>. Rumelhart ^ Ijl>. jJJj 

Cj Jl>. ^julu ciJJj ( jr L t«. Ju».jj ^L^l CjI j ^y 3 «CjL u-^it-CiJI 

1jl_& *«.j..,g < II 4_42 _Cs j .j * iij LaJ lIc. CjLsj « ^Lk 

^1 jf 3j 3 ♦ 11 J^>. ^jJI 4 _jL^JJI L_}J_a 4 L^j_>o ^ 45Ll>JI 4-tSLulSL-a 

a L^t Jj^l * 4K Mill (JjLu 4_3jj_LaJI &JJb {^£- (jL^LL*j LlIj . 4Ja£,j-a 

4jlt3ll <lcj_aj>«i.l ^yic. lJ&jjCLJI ^jSLaJ 4 jI ^^yjlltJlj tlju>. 4 Lm i nil! 4 - l L l II 
iI La j Jl^jj .«4_la£.jJ,I»I Lu£Laj La-* I 4J jq < >•* (j-alll 

. 4_^jj_LaJ| oJl^j (J_a-*J ^-aLj-) Juv jj V 

Scripts « $4 jLmJ f» y0 f 

^LuL-^j 3)? ^j-uu (^jJI -MARGIE ^^jLa Jla Lfc-aLj-i £j\ j_usljJI ^ 
^jLL ^_oj ^1 CjL>>LuTh-uVI ^y 3 ^->-^ jji£. ^j' -■ -^_)I^JI Atl 

j-?r <7"ill <- t 11 imj 3)^ S^LaLie-a j^ljJI cdL-Aj tC^t-JI £_uaj_a 3jlJ,l ^jLu-u 
jJl_c jj—a j_>JI 4_JjL^_a J1 mi 4 1 combinatorial explosion w 3 a!jJLII 
^ 1 Jj^tTu-uL 4K i^iall ^y>- (Jjv ^1 J-uajUJI 3>^Lal . 4j>>^_LaJ,l d)VLaI^>*VI 
Cj1^>LlU^ 4-JLlU j-aj^i-ll t-tajj-l <(j;jjl m i nil jl I^I rtl» 3j^Ls 

(j-a Jjl Robert Abelson ««< I j ^1 Cjj_jjjj dLLi ^y 3 cJ^ O^J 
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U££jaUI (OQ3 


jJjLLu-ail £)! 5^£LaJl (_^aieJtajj ♦ ^Jj Lt-u-uJ I ^\ jJ^&Tu-ul 5^£Ls ^ Jl9 

Ultuill ^1 c_iLajJI^ 2UU1I oLl^UI j-u^ ol j^>U yls 

jLUVI j_c lju>* IjLAj ^1 jl a ^1 j| 

Uj»>. ^JlSjj 4^-t!o£. tiJliJI Jj-aAll (_^ (^jJI 4 ^^ < m m « (j'tbjLl, frame 

. I -8 (J SL l T u ^ * I^ II (j-a 

jjjLLlcuJ 1 4_3j_*_a (jl jj-<-u-Lu 1^ (jJLLfu I_^_aju9 (^yllll 4_<_a_ujJI a U. ^ > 11 j 

Cj|ju>.VI L^j cLajl^Ilj (_pil 4JajjisaJI ^g<?l 4 <? h V a CjLu_uL_lI» 

CjI JljvVI (ji_j 4 _j_j_u_oJI CjI^>L*J1 jjj! m t m!1 . 4 <<o4 (^1 4 <? \l -inJ.I 

iCjLwl lili nVI (^1 (Ju-ojUJ! j)_a c «< mL>JI (j£!_4 J 4jI La£ a A h 11 
( jr I<JI 4 (_ r ^ CjLclj-flJI £(J-aj (_pil 4_L<u^aTt-lI aLufuVI 

. t U4.tl (JL<Cl>>I ciJJj ^^ 1_4J Js^J-UaJL (JjU2J (^J^J 

tU J *>iU (j-A—Lj (^jJI «^ t t^> 1,1 )) JJjl M I II (j_C £-j^>J! tiJLIj 1-8 (J-SLlU 
4 j)^jjJ! (Jj^O * 4_U_a_UjJI CjI (J_A JJl£. (j-C (^^Lxll (jy&J l_Lu ^LaJI 

i<\t~>j jLll>.Vj . t <Vlj (_jj mi^H i4_^>-jj| / *.1 »Utl c-JLLdj jLll>.I 

»«4 a \ 1 V -o CjVLx-j L^j^_Lb (- «(nl_u ( jy IL>. 4 _j^>_3 CjLajjjI m i n 4j^Lj ^LstlaJI 

. IjSLaj 

— c-iL<-u_->J \ j-uI/(jl it^l / a 1 ♦ U>11 4_xj_jL^ iJ-ual-La 
! 

t JjJiiJJ (J a t 4jj^ojL>JI j jj_i_u^j>Jl 4 t jjL>jJl 

IajL>. j)l 

031^^ iS 1 ^ oj^ 61 

4^>boJJI 

J^jJl (Jj^ 4jjJ L4-4 J^l _}j-4LJ (^JlI 

IajL>- Jju a] 

(Lxjj) Jj» (ii 

j!£\ 4jjJ p • U ^jJla 
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SAM&ttljri 

’’ScriptMechanism” jjjI ijuitl Jj-ulA 3_ALul£Lia ^1 SAM j^aja 
lj 1^1 LOtk I a ts> j «^3» I JLA ^itriii fijj . Jjj 4jlaLxj ^4^yLajj liliLi 

jl>.L>JLi d-a J t-i i.->l jjji Jjlj 6 ^oj3j jJjjJaJ! (jd SjLixji dAjJe-i! » 

^j_a dl 1 j_S 'I j—Q • AK tl i a ^ 1 LI 4_*_a_>J I a al mi a ^ < n i 1 ^_! 1 

t3-jl mi tl JL>. I JLSj . jj~ i nb a JJ^ ^ Lahj JLsJ! 

U a mi" mil (jJI j" i h’s iMj CjJjAji (JjJi-pa £jLSi 59 ( _ J -3 ^njaU (J^jLa jjjj? 

<L>.^j ,£yua^i Jlsu aJj-JLa t _ 7 JI i—iLkjJLj a\J ^a mj jLa-iV! Jjjjja a ti. ,.l 

t _ r h a^"i tL) dJ^lj i n^j i n (jaad^aJ! j"iina ^^aLu-uj idiLaL^j! (_£ I 

.«d.sUJI 

s^ltlll o^U! ^aU^JI j-jA-f ,i_uu,UJ| ^1 \jj» JLiobj 

6 Jjjj-b t _ r h ^ i im^JI ja>.L>JI_i 3j. 1 j i ii i"< a. t ta .ad ^|_il 4jujI Jiia)> 

(J^jLa Jjjjl (jjjlaadl njjlAdjIj Cr^ adljJ (j i n i n’t lj-3 Jlfij 

ja-^-i A' (j i i j 1 j—i—H >*!^J ^aJ_9 ^ n' >1—' dt(Jjtaas ^-^laai 59 ^J3 j a 11 

.« JL>. V 

.3_uLggiVl aJLULi (j.-iVlU ^aUjjJI ^jA.1 La£ 
^bJI 4^1 <>L aisUJL 4Aicdl ail^iVl ^ 4aU-VI ^LLTlauI 3 
5c^f J3 Ja-I 

.i-dljj (j in i H tlj.3 ijla .ijojlj 

Ja -2 

. Ij-a-U i .1 L>.ja>. (J^jLa jjjdl £^a>. JaLl i^utj 

5,J^jLa Jjjjl I 3U -3 

^l>.L>iJIj O-a J ta (glI 5 jl j i ni l 
a M i *i mi 1.1 I (J^^La lAA.| (J_A -4 

. ^aMMinU (^1 (J^jLa Jjjjl jA.1 JlSJ ijojlj 
$(_, a m~i inti J^jLa Jjjjl jA-l t aj^ -5 
- ^ a mm . ..t I jJ^jLa jLajVI jA.1 

jj Car Accident Sjl j m tl doLs. j-jj! i j . .i SAM ^_aLj^j—i ^jA-" i n_ij 
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L^jJI Ambulance <_al «<nVl 4 j_^£. JiLo 3 juj^. 4 -ulj^ ciiLiijjjLlijji 

( _ r j&j < l_jJa_5e ■ ■• <jK (J-3 jLo jjjjl ^1" i~ t »V1 ( _ |r l£. Jl£.L-u 

iS-Ljj-a 3 j < i ,,i diLja^Lc. 3 jsL^Li (_^iil! 3.5^>.JJ3 /j^3 3jLi£. 

Ijla ciLcuVj ^ «j^.L>JLi t". a \t^ 3 jl j,,,)> <LLtfsL>. 

^l "i"m il 

4 J (ill—t^jVl j ‘ 1—ljlJI i- \ i ii i LlA 4_aL$J1 i til 3ill ^j_o^ 

4-lal 1 11 H JLuu (j! Ijja VjLi 4 3l~i4J.I diljLitll 4_iSLlj u- 1 1 ..-^3 CjjLail 

4_«^.jjj SAM jJal _jJI .(jJLssVl (J^a-Ll! (_y3 dOjJ L 4 S tllljLjlJl 

j»j_3jj i4jlL 1 ^ -»■ ti , ..II J< ,~itl ^3* . ,1 a (jJ! ( _ t 1lssVI (j^a-LlI 

V"tlj i(_yi>.| jJI JjiUllI I JL& (jjs 4 3l~iV a 4 j«j jti diLitlj dll JLiJjjj 

.cdJi ^ 4^L^,VLj 

BAOBAB g»Ll Jd 

(j-Cj-u-lLa ^ jt-.ll ^jj-»J 1 jLtal ^ ^BAOBAB 

4jLajJL*_a 3 JlC. 12 ^ Jiir~ , djj (j AiC, <j_u_}L*_a]l jiajl) MYCIN 

l^UI 4-uIj 4jl! »LJaVl 1 ^ (jr^^ 4-LuajJ. I CjVL>JI £c_jjLj 

(jjj-uu stLla^M £)| 4_j_u <Jj->- 3^_usL*JLl CjLstjVI JLjc-o 

L>^ lA*? (id fLc lAA crAd*l 

J_C.LuiJ Ja_4_(JI lj_A (j Ij CjljL>.Vl J A 

4-3-cl ^_3JI ^ i r. ^-^Ljj-lII 3jJl^ ^jf\ t n a ^-uzlaj . ^v^JI 4_ti^c 

:<JLUI 

.4_Ll*_a CjLqj1*_c " 

.CiU.- 
4_3t_t<a (j- 4 J^Oil ~ 

JaL3JJ! i^j^uu ‘' »lt^> ^ -3jij^_uail JlIc. -^_aLj^_JI ^ Ju5eTu.u-fl 4_*_L>liLs - 

. Mica 

Jiir"i 111 1 £-a cdl 4_LA_u!a 4_iij a 1^1 - 

JSLtl BAOBAB £_aLjj_j 4_uu ^ jJI ^JL*1I L>oj-aj 2-8 O^J 
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(J-£Lak {j-a ctj>t I <j_a (jj£hj . 4 «t 1 j_jL1j 

i Lfc^LLa^. j ^IbeTu 4jj^uuaJI :£-JjjI 4j^Lj Cj^LaLsLa ^J-^-Juj CjLjLu 

I j_A .SJljL^ CjI5 lLUjj t^jjj^j-bJLj C> (Mjl 4_^JLlj 

Cj>umi ^Ju>J J^ju I jl L-t-ulaJI 4xIolJLa ^j_a J < n\ t n*ttl 

La <jj-i (^-S-lail! t-d-usj-ll tjr 3 ij- u . » j (jJLufc <jl IjiJ 151 jl 
.JjL^JI w ^L;t l 

taLlsVt Jl>*?j BAOBAB £_aLj_> <jru jlji>J JL-a La-j^j 
j-l>JI ^L jl& :^_aLj-jil 
^Ljib. -£\juuz -4_LlC.j jJI <_jLl<_uI -1 iLtl 

i ,n ^a-J :^_aLj-ill 
1978 ji«a < <i o 25 :J^>.jJI ^ ^*Ltl 
.^Ll 4 jujI Jiia Jiol Iq I ag4 :£_aLj»iII 

(J^LjJI ^jjL ^ ^L UI ^I) 

26j 4_ujJlII Ju^]| £j_a ‘.c-tojlaJI 

i(j] < ~<a g 4 :^_aLj-tJI 

LaLc. 26 

4_ujJlJI Jt^II 4_u_u_L>. 

(4_LuLa ^)bl^_a! JLalbJ ( jr 3 Jj ^j! 4_u_u_L>JI) 

4_JjJ ^J-jI i n tl ^j_jJ! (jr ^ ^IjL-usj 4 miT.j £yz (j-saj^J.1 ^jLc : L_4_u-La.il 

^_tC Ju9 < <j 1 1^> 11 «* n jUIl Baobab ^LaLoj) q h r^v :^_aLjuil 

Ly^ (jr^^ Cfi Ui J u^U l <-Ju-oyi 

. i */ jjL>tl 
^a.o.^. 4 : ^_a L^-jJ I 


"PLANS” htaftJf 

(j-a^u^l jl 1 jl>.Ij 4_ojL_uJ1 CjI^JLIJI ^Llo-l^j ^JlII J-tLelLlI ^jbtTu-uJ 

^UUtl 4 jj-C. al JulII JjLtHJ ( 4^>JL*_a JlU^ 54_j_^l_Lail CjL^jjjI m i nil 
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U££jaUI (OQ3 


_a VI .((jUaJLlI)) JJjLLu-uJ «^JlUJ,I)) ^Jjlx-U-U p~j jlUStL 

^j_4 4_jI La_£ tC j i— h_uLUI ^-.t-a^v ^_Ujlj CjLajjjLLuxj ^-l£JJ 4-1LsfcTu-u 1 ^-XxsIjJI 
. j-jjl m Mitt ^\2 JlI 1 $g is~> £)£LgJ V 3_i^jse_g 4 _j_L) J)J-gIL>«J.I 

:^LUI Jlitl Mig 

... cJijJISuil 4U <ftLj 4lL>.j)j L^j^scILjj (_pil 4_pJjx>JI 4- i lg j tJI £)l O^- 

(( - - - ;jj Ajh tl A s J A ^gJtil lLILlA LlmjJV. 

£)V <(4_i_-v-1 ^x>. 4- j ilg- t -l)) j»aL>- jJjl M 1 <1 ciJLufc L)\ (J*^»JLl (J-° 

t 4-alc. 4 U-v. Jl>-jj £)| I Jl>. J-gToJll (j_a (1>^J 1 1l-}jjL3t_g UJ^ ciAJi 
fuJI (j-« O-^J-2 (jr^- (Jj <^*>»tl 4_ul£Lg| miI <jl (_^ilj ‘((Jill £gj>«J 

.4jjxLJj 4^j_*_g ^11 <L>-L>JI ^LULjj 
I jJ lC. <■ * »^Itilj t4_La_>JI * cJLLlu 4x.j_gj?e_a du_c JiitIL_ul Ju3 j 
ijj* I^JlC (7) LjL_u Ju9j . 1 <?l m JjLst-g <_3Jufc J)jtfV<t J-g-*JI 

p ^ <^l . 1 a I ^ , '■ A j ^J_SLju_i 4 _j_jIjj^JI ,~.tl ciijJL_u ^£L>o JlcI j a tl 

jJbtTu Lgj-S 4 _ixsL>-j ^j ^ ^ t l Ijl^J CjLq JlscIuxjI - p 1 ^ 

• j Mif. £jljJI i^rttl ^ miUj 

4_U_)1j_ILa j j r ^J_g^>.j CjIjLjlT. p ^ ^ 1 UU4- ^ jLitTu-uJ j-tTu-J1 

O ^ Ml ^ J IJJ t —LHJJ 4 ^ (j- 0 Cr^l 1» 

.PAM: (Plan ApplierMechanism) 

. 3juL>. i^jLo dul^ 

. (j\ I MM A JjLlII L&Ju CjJla 

JljJl>o jjJ jj-a (_ «t h La j JuL) VI 4 _uLlII 4 I g^r It (jjJJla ^ I lLILlA ^.a-J 
4_jt_) dLLii jiiL .^yJjVl 4 JUj>JI ( j-« 4j>>1~mmiI (^jJI J-g-*JI 4U-%. 
^LlL^oVI al^jJI Jua Jjlul LaJu Cj J_a« c_j 4 _jjLlII 4-Lg_>JI CxiJ ljIu_uI 

. Ijl^ «ljLi» Clii |jui» 
PAM ^_aLj^_) L^ijLu 4_u^ JL Lg-t^j 

(j! J->Jll c_x>-L-o J_a! i^l_5t_a L-U J -iu-a JjLa . ^1 ij^>- ^LLv.1 

.J^illl J^-ll c-x^Lus <>1 Ur. I . JjJii!l 4JjlJj 
Lg-t£j 4_t-^_SJI 0jJb> 4 I m 11 I ^y-lr. c_x_ocj £)| PAM ^_aLjj-J c4 U" , „|j 

•.ClijJ Jlla 


,1 



<i! 



1 







4 


</*>■ t-^ 


>-»c 


BAOBAB gA\i ju jvjJJ ^i\ j^Ji 2 - 8 j£a 
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S 1 < ,i J ■ a JL>.| lili, miU 

.I Jljl 

.Jjjii!l JaJU l_o.Li^a t-if. I liU, ‘.^JUst" mil 

.<_jLuaj Jjl ^aJ 4 jV :^aljj-iJ! 

i_3j_Lisj! liU, jj-" i .ill 

.4j'r. ^' (j I ^aJ 4j V :I 

£_4_>«j 1 nj^» 3-Liii-i <CL3 j_*ji (jjs 3JL>JI oj-di PAM tliljjJa (jrjLjj 

jJb l_a£ 4 3j3-a-"1 JjijJa 5jl£. JJ 'At J)£LaJ ijJUll £-a^>- <—3JUk £-a3 1< (J^ 

. 3-8 (JSLUu ^-usj^a 


Juju Ij-um 



»t ji £*«. 4*01 


PAM grt* J J*e 51^ 3 - 8 j£i 

J a nil tjl <^P- « (J 3 **) cr^- J )ki. i t l« (j-* (2>^l L? 

( _ ? _Lc. jU i n_i ^ La-1 1 na JjjSLj Jjl »jJ.I . I iA_il liJj-IiJI ((J^m> 3-ljJLa 

. tf^Lc. I (JIJj-uJI (_yi^. 3-iL>-Vlj (j-uj i .ill (J-43. La-a ilJLLi j! (Jjejs 

«jJ-*ji i^z. i m1I» jjj! iji.i ( _ T 1^. jj-dtjjjJ! 3 jL».I 
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• I Cj 1 LcuJ I lUJ 1 i / rr- < " i Cj 1 < | £j \£.p < 

(jjJiJj-J J_La_cuJLj £j-A JJkJU p ^ ^ ^ CjLbj_^J J-I-LU1 jj 

0^ OJ-^dJd ^ L»f o-^dfd U? UJ J JUI Cr^- 

, ,,tlj i. M^jdiJI ttlal i n n ^jLjJJI a Jufc . ! jSL&j ...|_£jLj II^jLuoj 

, jLljlj (_£ Juo <^1 I g <1 j <1 «"t (jSL«J V <tjLs j^jU. L-fljSjJ. Cl < 4 ii-i L^jVj 

Limitations of Scripts j*** 

/jja s;ljL>.! <J^-“ ' & lC J-^ ^ CjLtjJjl ni.iitl J (jV Ij-kj 

J_£. ^n_i 4^"i <~ia cLj3j_*_a _i1 j-G o' i~iljl«f jIjlC. 1 c-u«-LcaJI (jjj 4jlb -LlL_L 
( _j^oj_^JI «l_Lil (jji Lc^jj diLtgjjl ij i nil 0JL£] (j£i joJ lit diLfcgjjl ij i ii 11 (jjs 
J J j in «^«HI)) jjjl ij i n‘q .0jl*J U Jj-5l 1 <>-1 i^i ie3 L4JL0 (J-^d <- 'J** - 

J£Vl>» ij h i ( _ r ^ ti!j " mi~ «^ LLil l JliU 

r «tiU «£3jJI (jda^j)) jjj! ijm ^9JLJ (j! (jjs (j£L!j <«Jj-al 

^Lc. 1 A (^| C.4- iL ^tUI 

^!j^>. ^-jjl L hi ( _ 3 _a ^j! (^jJlj 3 ^j 111 tl S^ojlsJ! c ij 1H1 K^ajJI 

^cljL-ll 

(IO) 4_tJLlII 4 dJjLi 

L<^ ijLjj pj^Ul pj (j ^ ^^ ^ ^ ^ 

^_yIjLj JLa (jj-coLul tiJLIi (jjQ j)^ Mil £ju£ LcJlIc p jj 

CxjISj ~I Jl>- i^^JLxh (jI CjJijI t I^jJL>ijV 3jLjj C - u£ LoJiic 

|j_ua_^j ! 1 U> a Ij, ♦ J U-, , „ J pjj -ISLj^-oLj CLcSjJI ciJJj 4_uaj_U 

Mill 4 It 5i?11 tj-A LlA ^j)j-LaJLl JIJjjJIj .((OJijI 

Jj <^ f 1 pjLC.^ i_3jJL_« lC Z(jj-uj c-JlLs)) 4-hToJ L^jI jJoj SjjulajJ.1 
4 _aL*JI JsdLSJJI JuJl>o 4K Mil Luj^j>o Lje^_La ^yJljJI JjLujj .«4_jic 
. g> A h 4- ^ cj La^jj Lu-t-u 

5j 4T4JI |gJU yii^ 

Memory Organization Packets (Mops) 
4 J Ur. -jjjI m t nil (jLtio L^jLtiu -Mops 3j_£! jj! pjt^> n CjLcj^jse-a 
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U££jaUI (OQS 


^j ^JLc, 4 _Ll*_4 cLd^ yTuv ^j_4 ^J-lL^TlII 

Cj Ij-JLS i_La_) j_J J <|jJ J^Ju3 <Jj 4j3jJli, I £)_4 5 1 A < A £ | O-iajJ 

^JJ 3j»£l jJI J n CjLcJ-4^-4 i_S Jl^jj . L^-t.4 (JjS u J I 4 A1" ^J> I <&jjlXI 

£)I 4(3^* Lr^' (jJ)^^ (jl 4 -ULjJI^ 4_4L*JI 4_jjL<_ujVI «^-^.tl ( J_u.qj 

-4_4L*JI L yz$\ 0 JJt J!l4 J ( ttcnj .CjLcjLU! (j -4 jl t I Jjt t <( 

. [jZjLm 4- M1L-UI ^j_4 lj.i!£ -JU^TeHll ^j_4 Llu-uJ 4_l11_C. 4j>.j_} ^JLc. 
: L 4 -A (>_Ljji_4 ^_?c_4Lj^j 4^jjJLI J -jU-l l Mop 4 _Sjj_Io C -<-4 Jiir~i 1 »| JlSj 
j-^VI £_sljjJ o - 0 Cr^- Lr^! < -^ jL & iS^ ^^BopS 

4 flhv 4 ( ' l3 ' ) Cyrus ^_4 Ljj-jJ!j .J^UaJl cjVL>. Cf^S' 1 <*M 

.^_u_jliJ f^yj^JJLuj ^SLj^-4VI ^_4_o1_4^1j jJI 3 L l >- 

L^jlxIdj ^ylll 4_Lua^-3il 4_^_t-^ CyrUS ^_ 4 Lj^j |<i 4 ^ Ju9j 

Bartlett ^^o_jJLjjLj *s> >*tl 4 _^.j ^ i r.j « 3 * II »1 4 if. <j _4 _}Jlc 

t "\M j A"H ^_L4->- f-11">^ I ^jj l^U, >% j 4 j| 1 Jl^ J_4ijjJ ^Lu 4_IjL^_4 4-L4-&I 

CjIjI of, 4 >4 <AV*<4 L^jJ JlZlju 4_jliL*JI CjLUjlB J)-L4-«-H 

• CjLJL 4_»JI a j ( .1 A /f 1 ^_u_t_u^ | ^-' 4 J^Ll4 ^ 1 a. 1 /f ^L>.^.LL^ ^ 1 

. 4jj^I J L^J ^l^t n L<-uL<_u! ^j_o^jL<_o 4Ji ts ~>I 

:4_AiHit_4 7 4? ^L^iiUj L7 3-II CjIjl^V! p h nj 

hierarchically Lj-oj-A - 
Sjji(Jj^l CjL^^Lcj 4_j_L4jJlj 4 Jiu (it! Cj 12^L*JL» - 
...jl ^ All (j \j CjI^MjlII a U , ,.l jj> - 

jaljuul I960 -1950 3_jJL>. ^ja ^L>>j 

tfj_ik ciij /■^~'°)l jlS^ ,3^>.jjJI 3 <1 <w^tl jjsIjjJI (jja «^ g a 11»t_jL>- 

tfT jjLijj jpii aaii ^ gA\ j^ji 

JjLbij iJ-lssI^jJI 3|j| u-tb 4 i I tl (jl 4 n i «•>. jl j~f.VI (_y^ Jli-G 

•j-jJI (jrjj jKaVl 

^_UI (_, a 3 :«LiJVI 3_4^.jGll (jl 1 (jLa-g i a ciJl ig°i j»j^II Lol 
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i^liiuoUl alSMl 

LaJ i4_L^>* JSX i_i|_^c.l Zj^x-ui (^l JjVl rLsoVI ^ (J^a-Lll J^eii JjVl 

.^£^>.^1 aLiXll t _ 7 J] l^L^o i^^aUJI {jjQ Jl>.Jj 4_JVj JliLajU a 1 Lkjjjjtj 

I f. 1^ j"1S J-a- Tu u V ^Ij . ^ ^ 4 j 1 jj_a>o JLC.Ijja 4 to 111 l^-i 

1 * a a ^bJLij .au^JI ^uj^LoX N j 1 >L!uj Ai^’i< nj djSLIj 

aLc.jjjje-aj ^ ^ j_£LXjj tiijjjj ^ jJr~ 1 nl JJSj i(_>aiiLl ^VjXI (_Jj)~■»■ a II J) ar. I 

.(O^lLor-V ^iUX aJiT. Laah u^jjuLuij lCy jlill ^-^lU liXXLJu 
JajljJlII jjjI ij 1 .it! cjlilSLol ijji SAM ^oUj_i j a""..il jlsj 

idilJLl SjLc. (_y3 3Xi.jJ,l JajjJI (_yjl-»-o Jjaajill Jp.1 (jjs Sla-a-ll i_£j£Li!t 

aLap-j^ill aULLita jLul Ijl^lj iaLu|_j J _ u Vlj (jaHiX!! till jJLij 

Jjhj ^aUi'ia 1 3 i^j ^1 LjjJ-o jJLiaaXI 4JLl ^ 3Xi.jJ,l iLapiJI J-iX^o -1 

^j^JI Jajlj^XI 

I 0 K 0 t UilS j i~i La JLa-"i 1 .1 a n_3J^Jl aL*J ( _ r 3 £ja>iXI j_Laa_Lll Jad_j3 -2 

• ( _ r Li.|jJI J-aLaiJI SjJudLa (jL*js Jill j aLaXS C. g - vlj 
jO J V~l I II J jJI I JLifc (jl ' A ~a- ^L-i-O i 1_L& (jjLlJI ^iXI ( _ J Xr. 

<La->.jliX! jj^a (j 2 J JLc. 1.«1 Li~rj lili. jXI 3J«11I jr. 3 13" 1 na 3 _lL>.1 J <L*X 

(j^a (l-^j) (j ^Lj^ **■" 11 ^ a 1 .1 to". i La-Lu iLstl JliLiXll (jja (jjjir. 

.j^LSLS J* jhUUI ^jun JjUb Liap. o juUU ^aljJl 

A car hit a : 3_LiLi_auVl ^1 4JL1JI lij-iL»LVl 4iaa>JI ^1 jJiXl 

tree friday evening. 

iajljJ.1 atajjiliXl aLuLiauVI 4 aKll (_yjk Luk 3 1 imjJl 3 K Mill 

‘.^-k aLul < t nVl JlVLaJ->-V1 ^ «hit)> atLaSLl 

j*j) 1»a 11 ialiXl HaajJl Jr.13 3jlc. (agent) Lls^) LajJir. :peger 

^j^-Jal^ll aLJLll t j-aJ Ml3t a a^j ui 3^3X1 Jtir" t n 1 atjlj 

. Lyo-jT (_)3=ya>iXI (j_3^ IJL^tj laULuji 

aL>.l^_i ^ S t 3_j_3J! ^ • * atJ Lp. IjjlS a^ Mill (JL9SL1 J : »la3" tiiLtjkj 

.aLiXLlll 3X-aa>Jl 3_aa>*j3 >1 "1 a a .^laj^Xl j-j3G 

Juan Le Pego A Maria iuLpuVI John hit Mary 
j-ii33 V i3|j| jaljiir~(ill . LjLaojI (jaajasJLl djjSL jjl golpear 

(_yXr. 1150^ Vj .3ljVl ab J i^i~~ (_4 jJI ap-iXall Ls-Lu t l^lILs. 
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'jagjoxll p£9 


: 4jJLl!l SJU^JI Q^£u hift-i 3 . mi11 4jlj_lL3 

4_u l j, , iVl ^jJI John hit the nail with a hammer 
Juan golpeo el clavo con un matrillo. 
JjlA!I jjl c_uL>. (jjs ^1 j V :chocar 

0^l9 3JUJI ^ 0? J^>yj * 

• ^ Cy* 3^-j-A 1 

aLu»J! 4 u ^>. j 3 j 4jjjiLlU 4 cKII chocar ol jj-oj 


El viemes al Anochecer un Auto choco contra un Arbol. 

LL2 1 ^ l *>■ < ^ 11 ^_J 1 < II 1^ 1 ^JjLolJ ^_1_1_4 _l1 1 4*\ I I II 4-8 ^JSLcU 

4. jA-Lj PROPEL. 4 _JVjJ! 4_J/}U jJU ^j£AJI J^ljAU 0 aU;U 
:4Jbll SLjJuJI ^U;t l lA^JI 


3b! 




PROPEL < = = > L yu ^ j^J.1 
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(j-o (- 1 i. iLaJl (J-^Laj L)^-^ 

fdUJIj JVj" I »>U j»Llaj (>u jialjj ‘LoLjsl 

•c^-J L = j I 

Cjj-jjj t- « <L L q_ > » J- l I L ^j 

CiUKtlj (j-* J-jLZu iS 1 ‘(jr^ *«(>u£)Lj 

(JlJ_<_uJJ ^_aLj^j . ..j £>J 4_IL>JI <>JlA £)£LIj 

((S^j-uJjLj ^yii 4 _jL>*VI 4_jlJl>Jtj 

^ ^ <* Lr~^ ^ < “J Lo Lull I JuA Jijv. jj V 4jV 

( j_c c_xj_uL>JI Lc Jl>*jj V 4jI 4_*-sdL>. t4JUi>JI 

(j-4 (J-lTL^-TiJI j . JjLdJI ^£.13 (jy^C i—Sj-ftHlI 

L*^‘L JLJ! s iS JlJI^ ioj>-£b <11 d 

c_.<-A Jj : (JjuaJl 

5 :jJu^ll 

(J-ujjLj : j t? U 

: 0-aJ^ 

S : 4-Lu-u1 

Lr lc JjJ ^^1 cjLsj1*I1 4_4jLU1 ejjb 
jj-^-4-3 1_^_4 J ^ ~ L^_l£w1j t4_L^_>JI Lrr _i*_c 

4^eT(-Ln.(jJ £)l ph-adl £)SLxj ^jJl^ t4_jil J^LCu.u^l 
4i^Jl ^J-LLgJ 4>1 |jlj .4JU^J1 £jL& (j_a 

: £j_l] I <—<-A Ju : JjuU 1 
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^ImisUI olSSJI 



: gji]| ^h>JJ :j£.La]| 

4JjJ-a clJjJJj J>lc 

S : j, \ <^tl 

S-bj-a 

:^j_dl (J-ujjIj : Ju^II 




2pLUJ! 

3j Lu-aJ 1 

J t4_3s_L3e_t^ Cj L>» LlTl^V 1 

ajjt, ijj£3 jjf 4jl5>^s (j-^J 


JI 4—ljvL t-Lt-m V1 CjLLj_»JI i^uQ j I 4_3j_*lI JlUTd Jlcw 

. ^-aLj-JI Lajjj 

dJJjL^ ^JLjlU 3ju>J j 4j?c_4j_j 4JlI p j *\ < jr 3 Jl>.| j_?e_a L*£j 

^L£jJI ^_cl^_J 4_hj_*_U J- lT l^ T J j-$-> (^jSLtlu ^j<w«-Vi ^j_c Ju>*l ^S L a T u 

(J-lTlxJ l_A^_j_C ^j_4 (J-iia-Sl 4_3j-*ll jJ-u-4-J JISLJuT -j >» • j a - 1 /t^> «>^V1 

JVjI^VI oVU* <> JISL^Ij-uuj Ulu 4JVoi^VI cAIUaII 

J^j..3KUdL 

4_j_aU,I 4^jlU :4_3^_*_ll <j_a ^SLu-u^i^ ^ A, ..14 j ciiLukj 

*L£jJI ^£> ciJLIi J_jL2jj knowing how 4 _»_<Ll£JI 4_3j_*1Ij knowing “what” 
4_Sj_*_l!j declarative knowledge 4 _LLjlII 4_Sj-jlII 3j-^^ u ^ 1 > U ,^VI 
4 I 4<« L$jL 4Jltll 4 ^jjJlI -il j-« jLlxjj procedural <> knowledge 4-ulj^.VI 

4_bj_*_U Lot . 1 j i < a ] Ll£ j ‘ * > 1 4^_*J,I ryz £j_Lll \jjt 4_>JL*_a ^jl 

4_3j-*ll _}1 j_c (jj&j . 4^jjlU CjIj_l*_4 ^ hK c. 4_uIjj>.VI 

(jI yj-uj jJij . 1 ^ > ■■ 1 (J-4-ftj ^1 CjLjLuJI 4jLlcj 4JJjlU 

Cj Lilli J_jJL>o 4 _ljIj^>.VIj 4-lUII 4^jjlU Vila Lblj 

^-clj-jJI (4-1*11 4 ^jjlU Jill (_p^l) 4 jjJl1II JlcI j_3JI iyu cdJij ' a j ♦ j j L. 11 
j^u-J data structure CjLjLuJI JSL.& (jl L^j . Jlc1j_3JI olxjt jjU”j >, »3~ ^i]| 

g- U -j V t4_^j-*_HJ jtLua_a (j_u_jJ <_jL£LII tL^jlj 4^j-*ll j-A 

.J 3*1 j_3J| ^.Ic 3 jJl3JI Jl5cIu 0^>* VI 4^j-*JlI 
4-Llt-tl 4 ^jlU J^LlA 4j^j > ii33II CjLIjjxVI ^Jj-sr" t »nj 
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6joSajo 


: cL jiU! 4 jujVI Jjj-LaJ! JovLj ^-<_j 4_Ll I 3JlC.1_3JI 
. 4at_jo*_ao Lu^jI lil <_j j I ^j-A lil - I 

CjLuI 4_&La 1I 4_ojj_LaJL^ ^jil CjLuJ j_A lil -2 

.c_j j| 4_^_uo 

j ?6^ lij -3 

. l_J <—1 J I (j-A JSVl L L» lil -4 

Ju_a i LlIj_>. ^Jjd ^JLsfcJI JpLUv. 4 ^j-JlU q _a ^-jLa lajjat-A La jJ <jl 
ijr h JlOj_j ^j-staj . ♦((^jIdjun. 4J J_lUI»j ((Cjlal^pJl ^j-A <_jM^*-JI» 
(jlj 4 L^-J La_<-U I £)_A g-LuIl/Vl (j-olj^>. L_42_U3 J , ,' < £)| ^ 4T 1 / U, >^>VI ^l^jJI 

CjI JLxVl cJu-sy fijls Ja>J> o? JiH ^ * pLAVl ^ uliiuS] fijio Ja>J 

4JU. ^ j_aj c^jL« u>>* J^»j jL L <-o- l> . JjI^» JIa 


t3 JuiaJJ IjJLI ^jjC. 3 j 9 Ja j_oulL11 L^jjJlaj (J-llaTJI 4_3j^_Ls 3^3 ^u/1_3jj 

I 4_3_j_3ov. ^j-C. ^_laj (jL^ 4»Llu/VI l^jIjuJI (J-u-qj Lu^j ! L^jjJl3jj 

^LIa 4_a*.I CjLcjJLlII (jj-2-S *. La nil 3l~ V a (j-Caljj 

La-Aj1 m c. L « ^_a L_4il, I ^-a>J I »^ 4 « JaJ ♦ <11 ^_4_>J| jat>» ^JIa-J £)l u_a^a 

1 A g MJ ^ Q**~ 3LrV A ^CoLa^ (J-tuJj 4<(J_L>JI J^fedO) (j-A ^T\_UdL>. (Jj K Ml 

c t? ^ i L Ja * L» 3 a J_c!urJI 4 _uLjJ1 4jj-^L>J I 4? Jak ^j_<_u_>a Vj . a^-u> 

^^111 4^jjlU jl j_a Jj-a- / .n ^j-A £>£Laj L^jV t_ / < <iL>Jl 3j^l!i ^£. a<—olII LusjI 
. 41 /^i3 /a Ji.1 Jla IgL^a -1 n") ^j-A Vja 3Javlj 3 j-a 4^Tlula L 4] 

4<l3j^jJI ^_lc ^_5e^>JI 4 _>JL*_a ^ylc. 3 jJlULj ^-aIojoJI 3^L^ ^^SLajj 
CjI J I a ♦ II (j-A U - < -«- U3 ! La-jIj ^^Jlj 4 4-J-jI^ 3" ( /(VI CjI J I a ♦ II 4_uoL>^ 

4 ((4oijJL_4i]L)) JVJlLljjV! 3^£Ls ^1 jjlZu* ^jl /^-A-s l_LA^ 44Ta^-iJ' 4-JaLuTu-uVI 

(^r\a>- ^ Jl-^t 1 I m" L^jI t^£> CjLoIsLjjJIj 4^jj_uaJI jU Ul L_3JbieJ ^^HJIj 

^I^SLaj V CjLlu^LjJI • 41a[£■ CjLaj) I» a 4-i-lC. jlj-3JI jlitjl ^1 j L. ,>> i 
L^jLaJuLa L;r lc. JVXl^VI (j^aljjjL>" < L4JI (J-z-aI ^uj ^aJ La ^l£av 1 j_l£ 
4 Lu^jla jj_u^2j ^a-1uuJI ^1 4_laj_i]I La Lav. j U ) La !^_u^ La-L u 4 4_JjVI 
3Jj_3joa 111 j Juj 4£ Ja 1 C.<-tTa I Lu£La-> V ^aLa ^Jl J_usjlaj 

4_cLj_u3 p , m 3 II lj_A ♦ ), nj .«3♦ a» L^jLj Igrti/Vi La Ij-u^j Jj 





^ImisUI olSSJI 


(j.JLc. (jjjjLia (jjSlj (jV lJi>.L>. j^Jj *u VjI ^JlJLSIII ^t-i iU 
. JVjO^V! (> ^ JSLii! I jm, 


I O'! 




First Order Logic 


(_£Jl!I (_£jjj^aJI Jjt-« /l I J ■ -—»A11 | jufc (JjLuj 
(jLSj . (jjajJ U^J < 3-< ljj-I I j a 3 , .<\l At! a_i aH-AI 

Jji'wM I JLfc jir" I III ^jlial jjJ3 Jjl _jjfc (jjjlSLo (j^>- 
AUisj iCi\j \jAll jUAl j JVjO^VI djLU^ JduA 
i—il i a ■>• Vjl ( 3 i^i i 1 1.j . 1958 j»Lc. a^oj-i djjej 
,3j_uLa 3|jf £jLi3£.Li propositional calculus Li .><311 
J-51 iH U 4_iAlc. (j^. j_lijl 11! jjla j-^. aj| VI 
i L«A i( J _c.LlIa j^qVI «L5jJI L^_i (_,3ll 
ipredicate calculus Jj_»^>J.I i_il (_,-!! ojIjJLoV 

^ t «_i jj! (j-5L«j (jjAI JjI malt 3jjjl£. <tl!Lol u U«i j 

.3j_p.VI 3 jjj .Al 33 1 j ,^ill 3 tj^ i 1 j 'i<r 


Propositional calculus LLifcUl yLft 

<j-j» (2P " f'j) a 'a- a' LI i>i 3 II i_jl . .i ■>■ jjUaJLj 

joSLao (_y3ll l^AIjAI (pcjl4£,JJJJ5C.O Lufc i(jcj|_jAll 
i3_i_Lll (jA 1 g i r. j-i*j (jl (jA«j ^yllll SjlaVI (J5Ai 
dilalal ijjh 3jljjl>. dil jlal <jL2iAI ^oSLao ^^ill liiljj 
a j ^ ^ q i,i~) cLjjjjLa Sjlal (J5L1 cr'-*i9 • 4 '-«acia 
JjcLi^iJI L«jt jAial (jrcj t>° a^lj (proposition 
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irjLuiljjJI (oJLc. (<u-uLi Boolean values t <u^» (jljauo ^loill 

*(f 1964-1815) .Jklllj 

4<(3jutl(JLl cjLVjJI ^j-o-uj (jLjcjj)) •.(j'CLJLJ! ^1 I5jiaj 15U 

o Jl_A ^£i 4 j <,o »L> U ^ * 5j_>.j^ <jl Ju>o 4« ISLcae-h 4 a /«oU JljjJla»j 
jL3r*t i ».L I Juuisu j!j£\ Ljl <>>4 ^_j_lajJI £>SLajj . I 984) 4_tutill 
JSLtToJlj c-.u5[j L« SjLc ^1 j Logical con nective 2LuLUUl 



C < — ( <t>*- '^ » 

J5_A 1 J1 />> A ^J_C. 4_JjJ_uO 4 _*_Li j-luOU lUjIj^JI £Jl& ^I Jl5&Tl<-u 1 ^S_A_5J 

jl CjLlcIsIjj ^JLc. (j^uJ ^j-ufc)) jl «£jJlI 1 j! dJuialll La I c_JjjpJl» 

4jjj_uaJt 4 Jl1II <?j_a {jt £> inclusive a / ^,>r, ^ l_L& «j|» « Ls^V .« 4 _*_j_lL> ^JLc 

4JUpJl US’ ;4 _j_aj_jJI LaLp- exclusive 4 jj1 » u < »1 ,j^S5 U LJLc U-Lu 
(^1 CxjI£ 151 Ljj-uo 4ijU oj^ jl l» 4j i^t <?1U .(-jjjpJI 4 _ajUuJI 
LlI Ci t") 151 ^j-SLIj 4JU. jl 4^jU^ <_j jl I <j_A 

3 Ju-o -2uJs j '1 It III 4 jvL> 4 UaI J^>*l 4_3t_u3 

151 Ul 4t_j JlSLI! jl 3 i t_j j I t- £jU4ij 151 4 ^jLl^ <_j = I a j, >> * \ 1 j 

.4_i5lS^ 4_uJa_5JI (jjSq 4_Us UllLvl 

llUjlSL^ 4 45jU «l» c*jl£ 151 451 «<_> <=== t» 4 j <>> <? 11 
4<l5jLla (((-_!» Cu_iLS 151 4 _^jL_l^ qj-SLj «<_j <=== l»<__5 Ijl_a ^_^_Lcj 4«<_j» 
44 Ml A>jJl j_pVl CjLuVI C-cA- t J Ju9j . 4_i5lS^ «!» 151 UUjSj 

LjI ^51 4(j_4JjjL C.u£ 151)) JUa A \ \ 4 -L5C-U3 JjijLlII (^SLaJ 

. «(j_44jjLi (jr 5 15 1 CaujJ j I Uu5j-5 ijr 5 151 UI»lj<?U 1a J^Uj 4« U5j-5 

151» : ^U-A-b - a ^ j t . U < U_j1j ^ »>>T< V 4 j Uj. <.«11 LUa_5Jl 3J uus 4_Us ^jl 
(jr-G-iJ • «j-lUj (jl 1 ^ ^ A ^ jJ;Ll>Jl (jU t^iSJa 3! (J^-pJl C^LLlujI 

.^L3t_us <iSi t llj 4q5l^ (( I)) 151 UjUso OJ^a « l» 4j <^4 

4_jJLjl5j 4 mi a >ttl a j U /11 , U A 3 ^ 11 4_jJLlI1 4_a5UJI 

:4j 51^ «c£l»j (45 jLa ^-L t j 
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^JgUI 6w>j^JI 


*r 


O 3 O 3 O® ^ tiJ tiJ cd 

Modus j ij ij-i ^ a in U o^-jLSJI ^ m y^■ LLdail! oLn>. j-aliiuj 

jjf iSJajLi-o P e^jL£j P > Q I il Ail Jjjj i$ JlIIj ponens 

;cr JbJI (JSLiilLi IjUk .AS-iLlcs Ldajl Q (jj£j 

(A A (A : => B)) : -> B 

deMorgan ‘ s (_£j (jl j a < nj (jlijjLa I iAtl tiJUjt jjl La£ 


1 (aAb) =Ha vHb 
|(A V B) ^A A Ib 


JV j~ , , iVl ^ the reductio ab absurdum ^ -1 I j_ojlLIIj 

(A —B) = ( B ~~~> i A) 
1—t-L^-<U 4_jLb 4L_J- ] CjLljJ LLSJl_& 0^ £ju& 

I (jj-SLj 4_JL>J! 0J_A 4_j| J t4_j!iL^ c_J (jI 

«<_j)) (j! ciJJj i4^jLc^ « I» ^jLj (jloj-dJ! (j-sasLu I JlAj *4j 


Predicate Calculus: j^, hLa 


*• (j-C’ J- J J«~ltl (_yh Ljl lAfltt I— 


jS jj jjl Jjj ' aJLic ^LlLah iLdajI (_£jA.| ^jjjLiaj (Jj i ( _ T c.l_tlaj^sV! elfij-ll 
Aiaj-i (j-A-K-j jj! (j-Lc. (j-jjjLa (jl l-csej i^aJLiJI (_y3 aLjduVl {jc. (jjjLiia. 


j^jj jjfj i(instantiation £* A_.«.><tl Al t, ,,a) L^dl ^^III 1^31 i aLuiV! 
■ ila 3 a 1 ^ * a 1 >>»« i a t 1 ^ * 4 ^.^_a-^e-a ^Jl ^j_a JbuaJij L£ 1 jl La 

tLLIjj iilLl j-i-Ljl i>i 3 11 i—i 1 < n •>■! jljdLa! i—il i ii% Li! ^ a i njj 

jjiiitl ijjlc.jjiidl j .quantifier jjjjJ! j predicate ^j^La j»l jieiauLi 

La -a_ii>l _3 existential quantifier jjj . A Ij universal quantifier Ktl 
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. variable j-ulLU At 4 -«-sJl 33 jjt Ijl .>■ Atl <_jl , aa. >_il < j-La-i 

jl>.I iargument ji&f ji jl>. <d function JIj jl j_il3 jut j 

4i>.^JI (u >K) t-fljju lilljuj 

.« - K ^_t jj_o )> *. ((j-u) u ‘ K 

jjL£ lil LOIS lil L^jLlss (Jj^>J.I I jut o_j^i9 

^“0““ 

dilj-uLLall 3jj_JL>uVI 3 jJl*uV| £ya 3j-p»VI i_3_jj^>JI j»l Jjejjjil £jjI.I O^J 
jl JjLo (»l a i „Vl) 3jjjsjJI Uulajjtil jl ^jVl i_3j_^>JI j»l Jiieijjilj 

: JiUo Ol_*3 jjlxj jl Jja^Lc. O' .Cxj|ji£ jujjua 

(i_3 i,jj) 0 t-nj 

,«i_3 ^1 I jut O' U^«JJ 

(_£l o- 0 ^U-jl jjLja jjtj hJ^xj>JLI 3j£L3J jjljJlj 

: j-illlla jl i3jJjflj jl 

((jjj)3_4J^aLc. 

. LJLLsjI = ((jjjj)) 0,3^ « Lojj» 4 oj3ll ^>-ju 

<tiUj (_ T lc. Jij; J 3 II (J>I » i 3Lc.lj_4J i£-iLl!lj J^4->J.I o^-^J 

u .K : L_i-UjjlILi «4 ajloL.» £jIj]| j» «<- i K)) LlscjsJ Ijl 

^Jt jljjltl J^-4->J*l O^- 1 1 Cul^ Ijjo i(«(J-U» ^-C-Ltfslc.) 

(Jj_«j>iIIj £jllill u-ijjjj I > I ..‘st' lit Lol . Iuil£ 0^ LaJJ l_£-U ^J i((JJl 1I) u-d£ 

t (i_jjl^) 3 « i^Lg. jjt 4 ojj3~i jlj-il jullill Qj a i(«(jj/» u iK) 3 <1 i^->Lg..j i^>lj 
. <iJ ( _ T i*JS V JlJ_i_u <tj| ^jjsl^11 0-« (_5 juJ I j «S<_! jl^ 3 a i^lg. (jjt Lo» ( _ ;r L«-a-> 

Quantifiers 

t« .:jl^j-o J- 1 

•«. 

: LT JllJl£’ 1 < a 1 ^ j_uu «^jl^_o> cJg (J^)) * Jll^ 

• ((t>“) u'_JtP- * - - — (o-“) S-^) (<J-“ v ) 

r^LJl^ ^ j-uu <( lj j lLIITl^j jJj 

• ((^ l o jj ) l£ ^«j A (^) 3 ^>.ljj <- (tjji) jJj) (^a) (<j-u v) 


lOfl 






laJjl'UI 6~>j.sJI 


j (g) 3^-ljJ tiJlldi i((j-u) jJj (jji (JSL1 (jl 2-ulill 3jlaVI (j-uijj 

•(o-")' (fc) <jl 


Rules of inference 

4 3~ Ml a 3 JljJljv CibLflJ J-uDjlII ( j_c JVjlu-uVI JlC. 1 LoSLgj 

Lg-ALLi^X. ^jjjtlll jJjj£j J-SfcTu-ulj t(J_LS CjI 

:Cj_illLi j- u lJlI ^j)U n ^ jJI ^J-u-u Li_t^ 

OjHClf') 3) o-“ v 

is* a ^jj^_u_*j a * r ^ t«(JI J i" (nVI)) 4 -lLc~ » - 1 1 dJUfe fj 4 < n~^ 

j_a»pJ! S-L^ajjlji. CjjjI jlsj .unification jt^pJ! c . n~ JV-^-VI (jjjla 
theorem 2^ k ;tl diLijI iiLaijI LoLk Lj Rohinson ^uj mi i 

.Nilsson ^(uj) "il/i JISJU jk'l) .proving 


J«&Jt : JdUl J» CP- 

.cLfl-il U~a Jj£ Cj^Lj gj 1—1 J I : I <—ijjltia 2Jl III a I -9 J “s ui J-USJJ 

t _ ? _Lc. ^jblj isi q_a (_) j | Cn^ tjl t <ijtl t _ y l£. (J-Cajs l_4^ 2_l|j_JI t _ y h «Lu^a 

4 l~*C (_£l J 2~ I n~ V <til (ji«4 ' 3 jl>. 1_J j 1 I 2^.jj2s^a £ 1 4 m t3j iN ill 

l(j-4->Vl l_a_ll_>J! <_j-^ Lh-J-0 l_4 (^jJI J_4L*J Jjfc ‘,'jlUtl j . I (3jl^ 

3jl£.L2j ^IjlilVI £-a ii_s I J £ (_J-^ M J ‘SJ iN ill Qj 2" i .i 4 £ i. ij->- 

.3^. 3jL>.!j 2Jt£ VI 4^ jjSL4J V 431 J*2J 


£ 


1 

v 


T 


Ula. i-ylkil aiLJtl 1-9 JS2i 
















4-1L<-U-A-U 4-tl^Vl i^yC. 

<£‘0 CT^ ••tyjjf J>^5 

(0(5j^ULI-^ 

M 

(5) ip* 

Msj- 

^still Cr^" (<—^<-^1) 4_ul_£ill 3jj_uaJI 

Or* <0 

.(^) 3 a.> l ; U- Cr k. 

^1 J_C IJ ^ tl z-1 U ^ 1 ( j_a Jl_jV La_£ t((^J>.)) (Jj_A^>JJ L-AJjJU JuVj 
4_jJI_lIt JicljJi]! ^-aLjj-lJI .3La 4L£ Jjlj>o _}Jl>u 

• 0 ‘^)cr^(^ 3 ) f ^~ 0 ) - 1 

.(Jjls. 1 3Jb£ (_^l 1 gjlf. j 3" 1 n~ V -tils 3 jj>. 3Jb£ 131 >«<_' 

.(I ■£> ^ [A (0>>. <={! *g) jl^. 1 A (T .g) <> -2 

. J^3 (jja 3jl». 4]j£ <til_i « JjljI » i_3jjlj 

• (t‘5)c> <=(^i) ^ A A (0^-3 

.' 3j-^ jlji<nl 4_Lc ^j_o ^jJI <(^jjSb)) j! « ^u> j» 

L7 ^i\ J1 a f.Vl ( j-« 4i < mI 111 Jl?cj JlC.1 j_aJ1 oJi^j I Lr^J 

. 4_uL$_lH 4jjj_t-o ^Jl 4_jJjV 1 4jjj_t-sa <j_A JSLtHJI j-lJu 
»ji Mir. I 4 ] 4_L>.Llj^U 4 K miU eJJbj 

L^ljufcVl (j_A 4 1 Ml i mi (J_jJL>*J ^_ALjj-jJ1 JjLstJ £) I 4-Cfc-U IjILm V1J 

( j_C cl>-ge-jLjj iJjVI 4^Jig£ «(<_» t ?) ^^JL.)) ^-aLjj-lII . <LlCj_aJI 

i3 Sjl^LU! (_P^» (_Pi i^aJj 3jlc12 

C^jLgJI *^ <>» J cijJjLJJ tC_J = i | l_l «(j_u)> Vj < II A SJlcLaJI £ju& ^_j_lLsj 

.(I (Juk) JjVl <^1 

0)>- : I ^ 

Mj- 
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^JgUI 6w>j^JI 


• ( 4 -“ 0 

^jjoj till il !j :(((!) J)j3-». ' £ya JLiV til! i ^j^"*~"^ 

<^1111 (j.c.j-iJ! i_ajL^J! ^/>i_i tilljijj 11 = «(jju» V^uma i2 joJaj 3 jlc.L2JI 

:(2 eJ^) 

(f^:2^ 

•0 ‘t)^ 1 

V J J~l I II a I II I (l »£) (_yl^.» 1 ji^' >1 -‘ -'** ij~>- ^jt-|~l I llJJ 

cU-C. Jjl£ (f Lg) J-*_ll» I j_4> .(f <£■) (jJ-C" O? <jhf-“ ^ 

!jl5L_Aj t LaJLstt^a ^ j 1 I «(|)^t>.)) « l» (j^£Li tjl (-Laj-tuJ w 

. (jVI LSL 4-4 ( 1 —J 1 l) Jjj3->o i^ij 

3jl£.L2j| JjjjtVn ii_i) ^ylc.» j-iiJj (jjs JljV i-SJl^!! J^xibeilj 

: !jujl>. lajuii (j «i i>i~n tillij i3 

M^:3 ^ 
(^)o^ 
•((T‘V) 

: 3^jv (<_>) I SJlcL^JI JJl>o 

. ( v . rp$= c- r (t v )=m>* 

V (jJbJLlj 1(_1 3j / 1 " , .1 a l_l!l_u& <"' . <_1 Cujl^ tij I) 

j-ui2ij 2 3ji£.L2J! ^j t I^i“ til! jijj i(<_j (j-l^. 3 j 3" 1 H a I <jl (j£L«j 

^oljj_i!l |_£jJ . (l_J 1 l) £-«t>.» (jjjL-uJ! J^jlj! 3jt-£ij LulLo l«(l_J 1 l) Juul)) 

3j 3->o (^£11j) «£-&>.)) (J 1 , i <»l l JjiAII (jjk « Jl»j!» jjl 4 lj 1 n j 

.4K.M! «( v J) ^ISJI J^l 0 ^ «(^ <v) c^» 

(jl (J^Uj 4-j-C,j_ 3JI i—flljLjk^lJ t. , n^l jjl JliU IjLA 

«(i_j 1 l) ^ylc.)) ( _ t j^j_3JI i_3JL^J! V LlAj .SJl malt £j^-u\ ^L>- 

V 1_4—Llj 1cj _iL1!I j 3^.< 3-»-"a i«(^ tt-J 1 ) N ' 11 

(j£La^ ( _ t 3 “0^1 IjL* «JjVI j»Lal (3^^ (J£ <~ij 

jj! .cLlc. j_>.IjJL!I tdJi jj_i (_32j! (_£jJI «(t_i 11) (_j-Lc.» j j3i~ >.. i-»Ji 
jl 3b<^M a j^a-heuristic reasoning 2 _l 3 jjJU «bmJI ^ 5 -iH liui> ^1 jiiel^l 

OjJe_l (jl-J j-L-aJ-jjs.1 I-3JL& jj3i~ oS 4_ulj^!! i_3ljUkVl JLs. I 
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w ^^ i clls tj (j-uj t(JLc. ^j)" <<ia dilli i?j-tfu^j search 

t jl». 3 Jl_l>. ^jLu Earl Sacerdoti JJj V NOAH 4_Lu>J! jlJjj 

.^Ul I JlA J!La ^LL>«j ^ylJI JjLWU 4_u_u_lIIj 

UL4I Ju-^Lul^VI Sit nUt lcilj JSLuJll^ 

J) k HI Jiir" i mLj-^ \j. j ^ Mill (^jj 1_A 4K Mia jl I L&1 ? mi^Lj 

4_uJLc.j / a j3U / c_j1jl1| J>j-3c_ a 4JLuL>J! ^JlA 4j>.jjJI £)_a 

<>JlA tjj* J JU &l J-& I 4_uIj_3Iu_ 4 jVI 4 t jjUtl Cjl j ^jLcajVl JJ ^1 JjL-ail 

JSLUI £-L& a^ t^iaJ^-a-U ^-lL^JI ^Jjsc-cuJI < ii^°i dJj (JllLaj t4_jl_*jVl 
Ji-ojjll Vj t4alaL^ *-^ <Jj t3^_tc CjLjLjj (Jjl_u < ^ dk>~~ 

Jl£J_j JlLa tdJuijLa 4_JVju_<_ 4 jl CjL lU - O ^LuLILj Jjv 

i—^l mh^V CjI Jlj^QII (j_a j-u^LII CjLajU a Cijiil jj 1 aK LlsejjJu 

^3 U <1,1 i—S^litJ ' 4 j a < iij Cj Lc Lluo j-jj-Laj ^<u Ijl^Jj . I jSL<fcj . ,. »1 U-^Vl 
j-Usj-a £)L_uj^U 4j^ljjVl Cj LiLa-aJ 1 4• j ilo ^jl£LaV 4 j>-jJlII £)_a 

.jLa^V! 

jUuil^ul C^_aJiitIL_4jl CjLj_l3H]I Jj| 4_>.jjJI ^j_a J) t*> Ul (jl^j 

(Jlj < <il VllLa ^ I Jl9j SIR ^^_aLjj_j La£ CjLjLuJI JlC.I 

duse-J (1)' CjIj^ulLc 4j CjLjLu 3JlcIj9 4j>. j_a 

lt JLc c-«-LJ^e-j ^Tljv- CjIj-julTlII CjIJl>-jJI CjL aj)UU 3 JlC.Ls 

I o ga u°i inker & Gallaire j-SLLj-aj j_JL>. (jiilj t jl mn'miVI 
4 j>.^j (8)Levesque i 6 1 mi j 3 j t I jl^j tCjljLuJI Jlc.1 ^ ( 3-^ a -^' 

(jl_£ I jl_£ t4_LaL^ y j r. CjLaj_L*J,l L^_i^ * Cj Ij LlJI JlC.1 j^j ^-oLiw 

CjLa^LJLl (jl ^-aljj-J L^j>.j-a «S (^jL« aLo! ^Jlc illLa JlJ^oll 

^j-jJlII jlj-hVl JJlc l-jLco^&j 4_L^L_u_lj aj 3j / „ t 4_Lal^ Cj Ij Ll JI BJlcLoj ijr Il]l 

l( J i niv 4 Ij!U Cii jUt * CjMj LdllA (j\ ^ £> 4K Mi a tlU (*) 

(j-« oJ-Jb J- 5 j j_ 4 > i—ijJLLaJJj . 3 ji_C.L 2 JI ^jJLc. j_t^Vl 4 _Ci-II jJLudVI (j-* 

4 _uajX. ^Lul Nilsson ^ ^j-colu aK-tfoXI 4 _*i^l_La tilllAj . 3 jj^_iiaJI Ju£. L^al J V*mil 

.J^d! 
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4_*J Jj JljV 4_jI »*1 ... j A .((^jLa ^j|» jLula ^_^_ilc. J) > t^» <j 

CjIjLuJ \ SJlcLs <L3j_aj Lc£.J jt . ■■ A~ , „V1 JLjc-o ^yC. L^qI JL5t~ < nl 

.J<mii Ijuk JlLo 4 jU.}U iJL>JLl Ijla 
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declarative 4_LL*J.! j|j-a ^ V 

La-Lp . 1 ^al.iV*i...l 4 _lo_j£ u J^. Jjj Lo knowledge 
procedural 4_i_j!j_p.VI 3_aj_*_U 
(J^s. diLa^l*_a ^-JdnII ^-knowledge 

^pll diULplI I 4 I (_yJjV! .5Ufl(ll ejjt 

^ ^ 4__iLU! 1—<a—L lj u, 1 1 nL>JI ^_a1^_j 1 a 1 
(JpLaldl (jT i—ajjjdil! I i43li 

,jjs J_p.p! I jjk procedural repreoentation 

appdl IjLA 1 j n , t 1 4 1 11 <1 ->d1 ^dplVI £y£jLU 

JSLJLd 4 ajk»tl SjjLill JiSpj («J (^jJI i—itaSLII jjjs 

•cMi 

<jJL*_U J j’i a " I I (jrt-J Jjj-oJI 
(—ojjju t p£La-d i4_p_j_tlill diLilll ^pdpp 

4 1 11a JlC, |p3 ^jSLcu 4 lUa BjLisLj 4 (n^M ‘ 11 

j-iUa ^oLjj_j 4 t-w 11Ipj d£.lpJill ojuk jLijjj tpjtill 

Jj d l-'J SjLpJI dll aK £jljj I jl La jJpSj 

Sjd.1^ (j.Un ^aJ I jjj SV I 4jpilll j-uLLLl jjjs I JJ-C. 

(J a i"op . (_£p>.| Sjl^lS <_sjpij 1 jjbjll ! JL& (jr^. 

OCano 1 m 4J (_£ jJI ^aLjp-jJI ( _ ;r j|j^>.VI (J j~< a"tl 



V^llaAuoUl pISUI 

JJaJ £)! V <LLLJl! 4^jjlU 3jL« £)t ■ j ^j| J^_d_tj| (^jLlII CjjjL 

(j I V lLUjjj t 4 jj_u_u_42j rt-oZo I 4 _£LIj iL^jlju 4 _cjIl3 

4_»Li^« ^U*mj . LaL<u Luljjxi (j? ie ^-^ Lli*^ ^-^Ljj-jJ! (jjSLj 

CjIj 4_*J ^ 1 JiitTu-u' 4_jJl_c 4 j>.j Jlj 4_lL*_^ 4j3jjl4 ^Jlc. ^Jr? 

iCiLapLuJl! ^ j_uSUI ^ 5 -ilII tjc jjuTiILi^ amjt wideoyntax «^<n~a» 

CiLa j) I » U ^ h » a J-JJtJ Jjl JJir»iII j_a*j La-Lu 

Cy> 4^1 

♦ (^\jJLulj-<_oVl J>J-L>JI ^L4>. 

<l>.jJlII cjUUI ^1 jiifciL_ulj L^J J-lUtJ 1 (jjSL t a 

i_jjOa <^ = ((( i j-u) v (<_>-“) lApL^D A W ti-d.) (o^A) 

.«t_yu» 

-a^aj^J! 4i] f IjL^ld j-a ^Ldl JSLdL. <jj£^ 2LSIj^.yi Sjjpdl Laf 

: (2) MICRO PLANNER: 

c_Jj Jla)4_se_uj) 

(<J-u S (^>-Lc v ) L-kjub 
(^j-j S Lr iu1j-LJ 

((((_>" ^ <-*•*-&) 

j»! LijJua La (j.-iV 1*1 (jl^ lil La j-Jj-2Hl (jJLuJi! (JpLalill ^ jA-" 1 .i_i (jl jjSLaaj 
(j^Laaj . LJLulj_aul (j-uJ LijJLa (j_j£P V (_£ jJI (_5 JlL>JI (jl CiLPV iil!ji£j iV 

<i_jjJua Ii^yu)) La |jj^ (j? CiLPV 14-LiLpJI e Jl^j ^plj^s-VI (JPlaill Ji^ t" i nj <j! 
Cu*j>L liLa i ( _ ;r Lplj_aul 4j| Cap! idJi Ca*a>L lila i(_£J_l>. 4jI Vjl Cap! 
a-a-pj-j (J~ "*■ Jj i ( _ 7 £Ljd 4j| Cap! CiI mi*! lilj ijjLfcjjJI jjfc lc^ idJj ( _ r 3 
. 4-aaL>. 4 -w- 4 >I CjVi?JLlauVlj termo JijJlsJ! 

P J_>- jLj Sj 2 i$ i(JP l a T Jl ^ K ."it 4 j 1111 1 !1 1 _ 1^1 J dj- L a-a- U 

* Cj 1 ij« < 1 nt 1 4_i 1 _Li 1 JL& P a>. * * 

Hjmll SMI j^iy)>«« 

^alj_j 3alj-^ jj-a j-PlSP J g 111 1 CiLjLdl jljJi Salj-is tSalj-il! 4-1^ 1 a 
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^Ij^UI J^OJI 


Jlitl.l IjlJL! I t ^ a i ^ 1 1 c* a .^1-^ i 

LgdjLl£ ^jJL V d>I j- juCl a 3JlC ^j_>o 4JUj>JL 3 . jL?ejVt 

Jj)j_Laj dil^-a 3jiC L^_cI JiitlL-u I ■j&qjj /11*» 3 A 3 Jo-I^ 3ja ^ j_<_u 4 _lUJ.I 3jj_^sJLj 
4_uljj».Vt 3jj) <«MI ‘3^>»jJLt ^jLUU L3^j 4 3l~-V a dii_j_<_ul_La 4 3l~ V a 

JVjlu_uVI t L^a Jii r~ < mJ j-aLjj-i (jl c_xjfcj m3 <1 

3jj) i<~\ 11 yju£a I Jl^Jj . V ^_aLjja ^j_a cJiiliej Jd CjIj-ulUI 

.4jj^J,Ij jUcjVLj 4-lU-II 

4-^Lc^j ^j^LaJ Lo_£ tJ_j JljljJI J ^ 4_cl*i,l 4 -lLlH . JjJudJI 2\jq, .. 

jil^jJI ^_a1j_j JJ-L^J ^ jr 3 4_uoUw 4j4 I .j 3£| 4Jj^_caJ 3 JljJl>. diLajJL*_a 
£)! 3 jJl 3JI (^1 *4_<_ujLaJl! (j_« ^LaJI (_yl^- 3 jJl 3JI 1 ^*1 lj I #U> «^V1 
«(^ miT, j_^ll]l (J <<-*u?tl ^-lajl) 4 £j^.L«-u 4_<al3j ^-alajoJI ^Jjju 

£^3 4U K^jlil! ^j)3 < mU » jlj_a ^_laj : 4^jjlII *Ijj La 

l-xjj- 3)) 4^}U)Ua :4 _£!j^VI jj <>^tl 3 , „hi 2'^ ♦ 11 «;ljj La» £ja 

^j^UI {j-a 1 >n V1 lL>j-<IuJ ^4_l!L33jI 4:9^Lat£ J_aLau (jI ^jSLaJ «(j-« 

djLa jJLjlJLI 1 I Jufe 4 _lL*J, j <>•% 11 (_ / < (iLa ♦ 4 _lLL t-Ln-uI 4_!L_uJL_u 

. ^Lla 4 jjIj^IlII dsl 

u*t ^1 u>av 5j»* 

d_3j L^jLal Jii*-"t > mV JLlLC. I CjLjLu 4_jllt^ tLjJaj 

c-ulS’ ciJJj 4 - lL^jl!' 4_o*Ll!I ( j-a 

: CjLljJI '“" ' (_y^ 4-o JiitIL<_uJ,l 4J_^_>iJI ^Jl ^J^jI 

J< ui 3^1 ^JlA dal£j tdjL-LlI C^ £ ’ dJ l>.j |j!» 

.« JI I j£ o I I (j.* 

JjVl ^>>J! lij VI ^ V 2UU^J! ^ ^liJI ^>>JI ot j^l^1 6^ 

^ljj>.l ^j3j <_3j_<_u lOj'm3"H $.Ijl>.VI (j! ^-clajoll (^Ij tLajLus 




£>Ju-C. <j| C_xJ5CJ jjjuiA USU CJLL& . ^J i^,7l\\ .>. tl 

{ j-a LtSI J CJLlA ^jl>.| BjLlju jl La *Ijl>.L jua-u 4_tiaua CjLsjJLjla 

3jjjj_uaJL ^ ^j ^JLiLj £)l ^Ise-t jj 1 Ajl »^V CjLajJ_*JJ 


SjlcLs :4_lj!j-j>.^I 4_^e_xaj_JI cjLU IwLl>. L>oj_4j Micro-planner J-Aaj 
<j_c. 3 jLlc 3j_p*Vlj ttheoremo CjLLu 4jjSLj 4-3^jlc.L1 

r* t?t7^J L*i£j 4 ^jjlU 3jlc12 L j\£. (JjJlaj IjJsd L*K J_4_*j <L>JLla CjLIj^I 

. 4JLiL_u 

UAL cjUII^VI <> CiVV jlL^VI ^ c^l ttL^Vbj 

^LuVI JlC.1 ^ < <h*jJ 1 (jU t3jjL5e-aj 4_5 c_ud!j CjLfcUol 

f^^ St ( mj <jl (jSLcj (jrufclj-aJI oJlA (j! (j-^j (j Mir, ^lill J-^ii.11 ^Jajl) 

^j-c I Jut 1 $ <>>• n ^LuV! JlC .1 J <^>Ti ^ Lg-Lu L^ia 


u 4_u^>L>J I ^-Lajuj .J- 


^1 4-^aJl—>JI 4_ulj^.^/l ^ IjlA Ju9j t modularity 

(J7 ^ a_jjj ljus L>» J <l$Ij^.V! pL /tl i_j^-tc. ^j- 4 (jl UfT t ^ug Jl>> 

4_st^ 1 gj^ (^CLxLil !j tLfcjj-aj (jyAl cjU.L< r<< mVI ^jlc 

. 4 » < dljJI CjI ZnjtVitl (jy£ p L < 11 0jjt ^1 Jlirl < ii 1 Jluo 


I M 






S&J tjjIojJti! Jjjiiij 4_tSLIj t^j-iLjoVl (j-<aJdl Jy>.jj,l J h -qJJ (JjjjJ Jlitil I j-<fc (l) 

.(f^pXI) .<^1 ^jUll ^ as jmi oV ^LLcai^! 

(2) Hewitt C(1972), “Deocription and theoretical analyoio (uoing oche-mata) of PLANNER: a language 
for proving theoremo and manipulating modelo in a robot”. Memo Al-TR-258, MIT. 

(3) Winograd T.(1975), Frame repreoentation and the declarative/ procedural controveroy‘\ in 
Repreoentation and underotanding: otudied in cognitive ocience, Bobrow and Collino (edo), New York, 
Academic. Preoo, pp. 185-210 

iSuJUiiVL <uLt: L* ^LUI Jl!UI (4) 

£= f oM 
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< 0 ^\ JS—A\ 


J <i«1l (j-o (jjs 4_JVjJ! 4‘s j Mitl 

jLi*JI Jia-s j»Lc, arcs, ' a nodes 

tfj_& iy\-l iTjUsM-hJI Li «" L4-4J ^UjfcLLa 

lj j <i «"t j^Vl jJL*J! La I L Lg-t£. j-i*3 f^LUl 

i ** \ 1 ^ < <*»l 1 1 ^1 .1 *» I I II I c A < « / (I / . g l I A 4 1 3 

oLJL^ ^1 SLuL^)! t U>^a! J-JUTJ 2 LJVjJ! 

j BjLlc. (Jjii-aj (j^-a-sj • ^'^Quilian 

:«phii 4»yi ^ 

Igl/,^ jjSUa La£ 
al 4_c.,^_a-2e_a-i La a^ aa -La-u^j La ajLc.a 
t _ ? _Lc. JjOJ «£j> Jlir" ( mLj d lj <>»f 

: I Jjaa" 2 *\ t mi jj! ^jSLaa «(j-o j 1^1 >r,)> 
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j ihi 

.«aIj-aJI Cjlli A U^tl jjLLaj» J!la ' Jl.u2.aj I 4JLa^» j-talil 

jjfcj Lu-tli lil b -AJ Jsa^ j-Aj Luis’ -ijLtaJ (c *K j-&j) o! <>JlA JjJjj 

(J-lTl^j tJ- 4 ^J/^>L>- 4 _Ljjla 4_u-£sLiw <U ^jJI (^.I^-aJI) 

:4jSUI Jju y» ^ ^LU! JSLjJL, 4i^J! ^ 


^j-ALU 4.^3 L>- CjVU* 4ujJjlX1 j-£C. JujjlJI (JjSj La LlJLc. j 
J t/Vnj lO^lc. 1 « l-Jsa^)) LaS 4JL>-V 4_^Ll^Lj 3jj^ <>ill 4_!L>. £)l 

, 4jj 4j9}Lc ^yic Jju] «£» (jy a t mj ^j)^ 3 Uj 

j_A 4 JLLjlII jl 4 ^j_a->J,Ij individual«£» 4 ^ 5 L*JI <-Laj^j 

tw^j-A 4_j_Cj_3 4_c j_au?c_a)) L^llVjj i«<-_3» 4 j9}Lc. lLILlAj t I_$_i3 j <>>f 

j—L-LJuJ 1 (^S_A-J IjL^JJ .^_oS|j ^A-C I 4j2_1_Lj_J j| ^uSl 4_CJ_A^e-A-l 4 _C.J_A->lX I 

:(^yjVLS j_Aj c JS :4J_A^>«jl 
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6wJU^JI CiIS.j.ijiJI 


« SJl^jlJ! <Ljj_Lc. 4il jls 

ll!j~ ,"i" ^ilJ! *_>^l£U! sic.(_y^ jju^c. ‘ Xtl | jla (j! j j r'ii"t 

l^jUJ! 1 t^iJijaj .((^^yjjj)) 3jl2ju Ji.o~~t «£» (Jj/jjj iK^yJjJS <<u*VI 

t _ r 5 £jl" a i«^j|^_o* ‘ ’ iU^JI t _ r S «(jl LUajt 



(j£L«j !jtSL&j i^UjVI JlSjlI! «L^iijl_ j3j» La 3 jLc. ^Vl 3a3»n «^» 

:<_a» Sjjjjtll 3jLc.l_LisJI (jjs JlL>-j <d (_£jLil£L!l ^jl ilal > i~.M 
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< L • * •<' (jl (j^L^-i ' «£» 4iS>U]l A U>, „l.J 7Ti T\ V j->Jt O'** '3 

( .jSJj JJJ^*^ a 1 a 1 f ■ 4_<_uj Jlj ^Lc. «L>»»Ll>J 1 Ll j^LLJI (ji ^LJI JSLtllJI (j_A 

» jj)jt^>!l 9. 1 a \c, <((Jj-j)> (j a miU £l_L>vJ! Ll (jl t M ) 


^Ijuul 3jj)L-%. ^1 ^LlbVI ^ ) Lh ^jjJ l-LlA CxAl Ju9j 

^j^La-* L« jlc.1 j_3J 4^vL>JI 4 4_la_<_u^JI 4_cL_u^JI 4?ju^ tjyS (j* *3"i11 

4_36_UJ 4_«2jlj CjL>»l~ M t ll I ^Jl J_LiDjUll 3jJ-L_>. ^j.A JldJ (jy-^>- (J-ol^VL 4 .Llla-> 


.CjUUJt J_A 4 I < n 1 < o ^LjV 


iJ^Lill J,^ tVl 4 Lj < M il l (J ^U -AJ (jy^J 


^Jl I Jl_A 41 £ ♦ <>» \ (j_j| l-£ij-3U ^ 4<(4^jIaJLL)) 4 ^L^dJ L^jI 

4i^>JI ^J- L LA-i (jj£j I ♦ J- l la T lI' (jr 3 (J y_4ai_uj Jjuill (jl 

j^ILill JSLtHJL «4,^m 4JLUI 4_3 jjl>JI ( jr ^ 4i>lL ^jLa <j^>* <— 
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6wJU^JI CiIS.j.ijiJI 


iJljj.VI (JL>- i^L-J <i—:9 L£j-i£. j<u-ujJI lj-& (JlLa jjl VI 

SJU^JI 1-^^ t(1 tj 11 a a (_£jLa *_ ) ^>- L ^ ,> 

■ ij-a i-Jj-Us <j-a La-ilalj oj$~! (j-1^ ‘(_yij 


iaLcisyLi i Li& t><~inl"iTe^a (j-ujJijtJ i±jJL>JI (j-*uij Jlci (jl J-Ua^Vl ,jjs Ij^lj 

JjiUlll oj& I «M>^» <<u*VI (jJJ 


(j < |>| j_JI . .(Jjj_flJ,lj J « n II J^.Uj «LlssL>JI oLa^mi JLiol jjSL«jj 

. LtSL^-a 4_LtJ*JI 4_^_ua jLai.1 (JjLSSJ Lq- 3 i«t_j»L*]| A a^LIJ 

i_jjL>JI (^-9 <1 jsLj«JI tljl n II *^P“ (<ujij-II tilli 
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(j-05^ ^ . ,.l«( * a 4_i£ ^JlLaJ Lt-ufc j Lj| ‘ 

»S|jVI (JiLo (Jj-i-i Jj) » a Mj J-C.Li!l (JiLa (jjs JJlC. 

.j^Vl f jJ li! u^il < 6 ^P' 

aGjJij i_3^l!L>.| £J5 «Llj|j^,VI clsVLaJI ^*-1 <-dJj 4 1 mMJ 

^yC. ^LU! ^ ">■ Ji iS> ' ^$_<_ujJI j-±JU^ . ^-u-l ]J d • J ts^ 4-1Tl^-> Cl<-L>- 

Simmons j-4-u-u ^ Ju3 Jl£j .«^_JI Jlj-Ls 4 jI_l*j JjJLil c-JSLIl fjjuj^n 4JL*j>»JI 

&JJb (JlLc ^J-u-^Tu <d j*j .Ull CjUtiJI JUse-a 4_aL& CjI 4 ^Lila 
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6wJU^JI CiIS.j.ijiJI 


Texonomies 

(jl 3 j-lTl£ L^J 4-t-iJj-geILllj ^ j ♦ j .Utl ^ \»11 

(Jllx-5 LqJ.u 4 2 U!jJ| ^_ufcLaJ,l JloaJI JlL^j Zj^uj ^LLu 4-tal t at) 
. « ^ya )) ^ I «(j-3 <Lc j_^e_4 » Jl* CjLj9^1_C. 

4_0_jJL>JI ^ 5 , ■■ I ^ 4_jJV.i CjISLuTu jL^t-tlu VI 0 Juk jLl^.1 

4_lo^JI CjI^MjlJI ^j-C. j-llCJ' ^j_oljjaVl 4_o_tloj L^_l3 j. n 4_JV_i CjK « mi 

J_aLjuj CjLlUjlJI a t^>, ,,1 ^ ^yJI (1 jj L^_jJ] ^Ull cijjj (JlLa 

^ VI 3juL*JI ^j-c jJ*JI Jlil t4j|jjJI tC j ISLuTuJ I £_c 
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. L$jLl>I ^Jl (4 _aL*JI 

4^1 J_A^C-« >>J «JJ3 Jj-ok.)) L^X-SJlOJ J-L^U ^llll oL^LlJ! Vj 

^I LgJ ^_nJI Jl_L*J! ^I t4 <?j t? Mill juL*J! 4^>UJI <j^ j-u-ClU ((^j-^ 

4j-oL>»J «^tl ^yZSU 1 »-~> ^~XT CjIIMc CoJ Jl SZuLlm 1 I Jl^J j 4 4^1Lilu-A 

j is\'ic) j<ul Jlo ® partitioned semantic networks 3fja»JU 4 _JVjJI CjKjmiII ^ 
.(disjoint Subset ^>a) («t3 ij i(direct element-j-iLji 

(jj-Lajjia J~JJ°l . «(<tc.» 4i>UJ! 3 aj^ (_yJlHll ^a-uijJI 

i U i ~j-j j g j q 4 j~ Mia Sj^Lidlj 4_aJj^>- *- 1 ,i^~J I (jj3->o (^ 

j_j_c.) <■ t-s Mjj La-Lu «^a-C» (j-u^3 4_kxJ^j (j-\_^AjVI 4 x.^_a-sc_a-s 4j>Lij| 

.43Mli1 Juxl UJ^ 4jI «£» ^j_ujJL> ((-_2 jj-*_a 


«^a-3»j ((j- 4 4_j_CjJa 4_cj-A-se-a) «<—3» JSjj-dJI 

4_u_oj^£J 4-t^j^-a I La 4_<jJla ^j! ^£La-j jLb . (2 I,^ A’^ 4_uLjJS 4_c., j_aj?c_a) 

3j—L-L^ 4_LjJ_a (jj^-3 (jl j_Laj La Jljvj_j V 1 jrtU < a jJI 

• J^-lj (jl Ur* ‘ L 4 A: bJ 

14-SL-t_(ia_i 1 0 j)_a JlJ^J j)_a a a \ /I it I j/1 0JL& (a1 JL^~ (Mil (jl 

4_LjJCa Ci i ii j t (j_j-jJ (jl (Jl-a-ll ljufc (j-iO i U J i" i nj (jl (j£Laa tilijiJJ 

(jJ-tl (j^a (>lj^ ~ii ial (jl ) j -Sj (jl (jjs jyjjljjjJI £-LaJ La JL>.jj V (j£L!j i4_^j_^al 

•^1 


12fl 




6uJU±J\ CilSaAJI 


Partitioning semantic networks 4aJ2*lf td&wiiJf 
^ a' t & 1 (g a ^ 4_jJVjJI cjISLuToJI ^L- 4 -t.uj 

JjL5tlI CjLvLccla bj_<_u J_^5clij 3 1 (j_JJ uLlII 3_a CliLc.j^>JL 

SJlJLc ^-^Toj 3 I tfhV <3 diLa^LaJ Lji^J VLse-o 

Jl3^ 3 -u tiJLLA 33 ^ (jl 3 ^-^ ^cjL>.L_uJ,I <>jla 3 -^ 3 ^ ' jl jl>*Ij 

3j_jLl uLsjIjjJI &JJb jLllt I c__ocj 3^J t4_3iHie-o CjLxI < m a (_3 

. 4<, ^ill 4jj^>o CjLxLaJLl . 4 h l~i 1 CjLxLjJLI 


(jJLufc)) SjLxC ^J- L L^J ^j-uSjJlLA 3 ^- ijr 5t T uisjIl]l ^LUjJI 3 A_UJ 

3° 13^ (jr-^3 ^ Ij^X! Cj l5Lufu.ll 4-aLfc <\cns> 3V j U£ t «3j Lu-u dltuu 
Lufcj * dj l_>»Lcai, I 3-A 4_2 wL_u_C 31 ^ 3jL>U ^yZ-UZSZJl Lq JlIc 
4-t^JLoj jjjjLlII 3^- djLajJL*- 4 (J-*- 4 CliLajJL*- 4 3^- (( c ^>‘L<-u-t' 33- L> ° 

3 '-*-* J^jw 2 a .4JLa3^ 3* CjI j 3^3 Ju3 3 JI tCjljl j > „tl 

4_lSLL<^-U LusL>. VI!lo 3^ JlL^j • (3-L^I jjju ^j-3j 3 *-^!J *«j 

♦ ^j-u-3^' 3^3 jj) ts> tl 3J « 3 jLu_u lLULl^J)) 5-jLljlI 4_^>>3^' ur^3 


3jL-^ <J^Lj ^ I Jl-L-l-LI1 Jj_j c_3_tluj)) 4JL^>» J 

«3u>J' 
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«N» 3jl1*JLj «D» SjlSjlII A<V1 1 £>£L$jj 

equivalence j-Vl > mL L«J ^ruM^aTJI 

t^LlII ^-<-ujJI U£ jl (l I V <_j)=(<_j < l) 
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6wJU^JI CilSaAJI 


^ / a j s U> / 11 cjVjL*J,1 4-lKL! 1 jl j_<_u VI j»l ju?tlL<_uV Jj-a 

:<-. J t£j <jl (j£*j ^(j^jJi^J 
(V x E x ) p (x) < = > (v x) (member (x,X) ==> p (x)) 

(j_£L*J ^jJLSJI JJ) < till 4 JjL*-C (jl ^JjLjlU OJJb 6jjs (j_4^JJ 

. 4_J_}L*_c ^1 

. 1'(<; <.V< a lj_A (jV IjL^HI (jjjJl^V ^y-£>Lv. J_j!La_i Jl>.Vj 

La j JlJLj VI I^_jJ_ a-4J 4 JLIL 0 I 1 <jUr. I (_£ jJI-4_jJV jJI CjK « Mill J. lL 4j (jj£L 
^-al^-jJI e'jjb JlLa J^juj . L^jjLu 3j^La <_ <1 ((Lstil ^_alj^ tiJl_LA (jj£L 
^-Aj-Cj 1^-ullI I JjL>.V ijy »' L$j 1 t _ r JL»- 4 J unification, 4 jJll>.jj 4_j_ajjljjt£" 

JlJ mi II 4_JjL 3_4J cili Jl_j ^j-3j tdxjl j)_C l-^-l O-^-U CjV a 

(j^-a-J (^dJI^ «S J- u -lII C-J^-tluJ (j_a» JLa JIj-co- U . 4 ^wLUI J_^j>J| (j_a <Lc^_$J9e_4J 


4_j_u 2J ^I JujtTu-uL « Jlu_l!I J^j c-Jj-tTuJ» JlLa-J ^ jJI ^-<-li^JL i 4lbjLLa ^£j^sej 
(jl tillju t-^uUJI tpattern matching ojLjSLilJI 3LfcLia-a 
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V^llaAuoUl pISUI 

t*r I LaLaj 4_jjL^ u..a 4_lUa]1 0Jl&j • — qju)) 3JJ^JI 

«L>.jjJI (j-a £>£• £j-uLl!I J Atl 1 aI /jU>^ I 
t ^U~mj tj_*i»L_a J< mii <l>*LLa ^ 4_>L>.1 <ji cjjLstj L« Ij^j 

JJLa-u CjLL^ jl CjU>}Lc JlJt ~i < mLj dJJIij « mi11 jLlljvI L^jJI J-usjUl! 

J£_ufc» <>La-<-u! La Schubert ^ Ju9 Ju9j . 4 i? a </Vi a CjLjLKj 

jJa Lul «<$ j_laL>J! Jjk» JlJ-<-u Ijl^J access skeleton> 

Jlj <mI1 J-£ (jLlSLU jcJI .. t JSLtHJIj jLlLv! j-La_uaJ 

. (jl ^^LisJI £>JJb duK Lil Jl>«j (jr^ 


4*L» 

-L^_Lj_j £j-a 13^ _ l -l - % - 4 a fci it aLu 4J^jJ! CjK «Mill Cj_Ajiie2L<_ul Jl 3J 
mineral ojLjlII l^LIKL 4-u^UJI cjLjl9jIJL> ^jJ! PROS PECTOR, 
^j-A 2 4 jvjJlj jLaliJ Mir. JAtl^kM) prospecting 

jljIjIG cjK «Mill 3(j! jj (jl JI juk LdjU* JlSj .4_j_l3h!I ojjt 
J< j a jl 3»~ (Jjl-j ■ Ln ,,,j La-jIj llILLa juVj .4_cL_^JI Jl3jlL> 

^Lijl 0^ UK11ji_c>. L<-u^^3a J^j! (jK La-ISLs ^^ 1,1 ^_aIjjwJ1^cjLjLuJI 

^ 1 jJx~u-u 1 3jLjj ^Jl 4_jJV jJl CjK« will 4 -uj 4_i_ulj J Cj_} I JlSj - J <>» 41 j. ...All 
^jLcjXpSJ-A La-AJ /d jKj^tl CjLjLKJIj^LuVI JlC 1JJ9 ^j-A 3 Jl!J-A J.LLATJ1 (j-A Jj| 
.(jr\_jJLlIl (jLL-^3Jl La-^JjLuj 

4J9J J-Kl 4£.Lu-saJl oJJt CjVjLsc-^J <JL>J,1 ^jjIo^LjJI 

4 _*J l-3J J_a Ronald Brachman, ^ 7 ^La^>.1j_» jJLjjj ^_La jKlxj «LL133 jKIj 
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6wJU^JI CiIS.j.ijiJI 


(j- 1 ® (3^-tXI ^ 1 L> ^Ltful ^jJI ^ ^j^—uLtfuj tKlone ^ 

i >j).L-u 1^ Fahlman ' i ^ dj^j ^- uj ^^ 

CjI 5 j j t*M 4 t*> Milj-J 4 jj!jILa 4_uj_<_uLv. CjLAaaj nit 4_>.^IL3l ^jJt * 1 _LlII 

4_jJVJlJI CjI K j mi ti (j-C. diLstjVI $ yj . 4_jjLo CjLi 3 -^—<u S ^ ^ ^ 

a j A, ..1 Afl diljlSLa^U dLtjVl 1_L& j_i^l LsLClA' L&LLlL^lc I Jl3j 
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sing, M. Minsky (ed.). 
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^ JlcIj_3J1 4x.Llu 3 CUaJiielLujI 

3j3uL ^ r 1 /,^V1 ^I^JlII jj^tA J_l£ 3 JlJ JX 

(j>» ♦; Post 3 kill Lg-L«j 

4_i_Lil p 1 r- ijy-Sj Markov, i_s^£jH CjL_j-ojjlj^>Jl 
3j>LcI jl^!^ d^ (a) u <,«4j,V,t 
J_«p- 4_j_b u If i_3jjtji! rewriting rules ^auLdJI 

I olill! 


i(J_«^.-i_fl^5Ji-^ljjjl) u^b 3_p.ljj^M 3 jlc.L2JIj 

i_uL>Jl JjLLj i LtSj_o Ll^lj L*d <U>i ^IxAb 

(jjuij (jjj j-ijuVl lLLJ! jLrnJuJ l_U3 i3jl£.L3J! !jja 

iLo j!j_^ iliejLi 'j3~tl q^SL Lo LJLLj .3 jx,L3JI 
f ljJI V j! .dLJjd ju*Vl ^ 6^J 

. ^JjUlI 1 (JSLiu ^ I l_31jA 1 (JSLd J )Jm a 
( _ T ic. ^jJ! ^oLjj-jJLl 2 jLc.J 

:cjljj£Lo Ji£.ljil! 

Jlc. 1 a_3Jl iLc (jj: d d_L Jlc. 1 LLI 3 _bi Us -1 


( j- a (JjLLaJ (j-saJj AjIHSJI SdLc.1 5 Jl£.Ij3 (*) 

:ciU3 Jli* 

<^j-ol> <4 3 <«•*»> <3ldl> = £> :<4j 3 < uVl 4x.j_$_>JJ> 







V^llaAuoUl pISUI 

CjLjLuJI £yz jt ,yz Q^Tuj JplJL>Jl 3 JlC.Ij9 -2 

^J-^-tTaJ (j| t ^ LqTak VI ^JL?e_^J d 1^. ,"\j a eLS^yuz JpliL*. ^lc. ^ ^Tl>Q 

BJlcLs (^1 j Jl_>o CJ pJ1 4_jJVI L^jI t JlcI jJijlj ^ -3 

. C- ^-ullU J_$Jl!I IJLlJJ IL-J-Uj3 ^ LlJ tj^l Wl 

<j nflU J? 3 Ju Ju>. i L^jj£ JI L^Ju-^ J-U31 JrtU ra 

4«J^L3^JI))J ((CjLjLljJI )) (jru Lftjlj J5|>^ <^LiA yaJj , 4JL u U0 JpL3j>. 

JIjuj L^-Lu 4^_dLj^_iJI d / ^ .>» t, 1 4_x^jl jJI 4 j3^jlU llA «JpL3 _>JLj» ^'lii-u-u j 
. 4_UJl_C 3K Mid jl 3jjL3fc_d CjLjLuJI 



w~ ' ** ^ ^ 4_jJl 4 _j^.LjjV1 JlcIjJLII J 3j^^ ^ 

4^jVl 1 (j h3 m LaSlj-^l*? n 1 »V1 4Jl 3_iLc ^ a < <n 

Lgj*!jJa <«" Lsr L=> ~ jJ l2j LlL»_ 4 MiLju jlcIIj_3J1 jl%3j 

4jJL*JI 4-uIjl>.VI 4 a 1 ntl Cxil^ Jl 2^ . 4_iSL«-a 4 j».j.} ^ ^I ^1 

j 11 m 2"t Jjj_la_i 4^j_*I! 3jx.Lia (Ul’i’Wj i. ij->. Jic.!j2ill ^-oIj-j (j-o 

J_«-C. J|> ti lXc.Ij.2JI 1 $ _I 4 (J i^~i~ lX>.jj jjVI ( _ 7 i>.J . 4ijj(J,l ajufc 

(ju ^XsljJ! (J 1^211 ijSJiijj . 1 g i .121 cjU-hTr i mVL (JoU.I~ii~ i nVl 
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6*?tuUI ^IpUl 


*L£jJl p j a! A ^ LT J_c j ^ r j_pLj 4_J 1 j ^ ^ ^ 1 ,. At lj JlC.1 j_3J1 

♦ (j^l ^ jy lL>. Cjjjjo CjljJ I ^yC.1 (t"l <^>V1 

i ". (... -*w < 1 ^ 1C -1 a! i ii \ I ^**X l^ i La , ,i \l 4 <^-11 t V 1 jic.I|^_jJI ^ ^ ' i i>a <**. i lC UKj 

^i-JuU^SC .JJ ^_U3_JU ^UalbVl ^C. Jlj Clt-LV t^-UrJI tjr Lc. ^Ljj_JI 3 jJu3 

Jl>*j £)l <Lm i nut I 3 4 _Ld^JlI 4_cLu-aJt (jt • 4_cwLu^M JlcI j_3J1 

.4_3j-*_U CjVLse-c {j-a (j^-A (JLjsc-o 1 Q ^Ull CjLLuJI 4_t £.jj 

U_£ tj_<_u_<Ll,lj JLcIj_UI 4-C-Lt-<^3 <JrU Jn3t*ltl (jr ^ ^L-4 JJ tiJLb (J-ujij 
. 4_jJVdJI CjISLloJI 4Lt i ol^j 4 ^jlU ^J jL cj cl^* 

- ■ L i, .i 11 1 Jliu I jjt ^Jj jV~> 11\^ 

: JlcIj_3J1 3JlcLj9 

3Jl_c.I_s) 1 U 4 l)-° lP! <j-«j o'jr H* * l>° l^i : I-3 jlcL^ 

. (tU 3*4 3 jl>.Ij 
tJpLL^J! 3 JlcLs 
(jl^-t->- ^joiSlLtS : I -*d 3j 3-v. 
^j-cj ^j.o5'LLl 3 : 2-4_uLui^. 

: JlCII j3t1 j j ,,,* 1,1 ^lu-a juu 3 jlcLj3 

c j_u£1Ll 3 :1 -4 3j 3*v 

(jjjtVn j_cLj^_iJI L^jJj J-us jj 3 Jlj Ju>. 4 3j3*w oJufcj) <j .i^ ij4:3-4 3j3^ 

»(j-uSLL^-^ « t^yj »j_l^uU ^.uSLLls <J}L>.L I-3jl£.12 

3jlc12 Jlc.I j_3JI 3 JucTulII 4_3e_«j_jJI 4_u_oL_oV! (^jLJLI {jja 

4-jj) \ L> 11 £- j -a s ±. 4^jjlII ^j-u N-33-cu-o ljuj 

I 4_jJl Jlj>.jJ V 4_j I tiLli ^-i^. C-uJjIu 4 _jjlj_lLj 4j?c_uj Jj . 1 ^ 3 j . t 

.^^-lL^j ^^ ^ (jf ^ \-t^A < 3 Jlc.L 3JI ^^jl£Lo 

J-^ (jl 1 3JX.L3J V 4 jI 4^t_£o 

^j-t-u JlcIj_3JLI 4_ju_uJJLj CjJl%j La l^jju Vj JlcIIj_3JL 4JL^Lw 3JlC.Ls 

. 1^3 > JljLs JjJLJ ^J-3 j (^jJI jm,3U 


m 




i^liiuoUl .ISiJI 

l~ T J_(_I» 1 4_0 *Lj i£j\JUQ jy V 4_cwlluVl Jl£.lj_3Jlj 

(j-C. 4J3^_*-a I 4 _L>L_u_lj Ijl4 £_$j>u L^jI t4_U>J ^ I U_Lo ^1 lLiIjj 
4 U mlJ-5 jjJl1_j_3 4_3_ul>JI Udj^j Lai . L^l 4_uiK 

14-cfc-ul^lL-uI ^I L*_lL cJUa ^ «cjL-^LlIII ^j-c. 

. 4_j C.<-tK (^jJI C-aJJjHIL JlC.I j3tl ^ j3r"t (,n 4JL>JI 
( jr 3 4_L>.Lj^?l JlCI j_3J1 3 JlC.U Llj_c £)l £>^UjJ 

cj! jl>.j < L l l a <—iK^nU 3j-uSLII LgitLL3] Ij-L_j . LK ^J-u-^rJI 

o\ (JJ-* 0-^-*^ JjJ-*3 J^-t-uJI Ijj* <LU 

t jlc1j_3J! J_jJlju jl c^Jl>. jj <&UdL ^_cLj_lU ^Kj^U jU_u 

_i!jij! L«.K i^Vc. . 4-l.uL>J \ cjIj-uQ!! jlus cjLLULv! ^Lbej 

L^j?e_jLlj cUIK UK-^jLtL j_^-^_cLj_JL JlcIj_3J1 jjlc 

. 3 jpb I 

u l2\ 3Jl-ljvjJI ,^-ib 4_j_>.LlL)Vl JlcIj_3JI 3 JlcU <Ll%^_L<3 c <<<M j-lLJLj 
1 ^ 3 <^i "i Ij-4. 1 K. 1 4]I ^.LuiVl j? cjLLKJU 4_ul£UJ 0 U«~ 

. aAh^-fl 4_3 jj-Lj ^Ki j U^l dJli ^Jjusj-^JLJI <^*\\ 

4_jJLjL3JI CjU ^-oIj-lII 4_La uLLlbwVl <—tjfcj ^jJI ^la-ujJ' 
jJs ^j_olj_3JI 3 jlc.U jL^jL 4jV 'jt tv*« /11 J^UujVI £)! Jl3^ j_a c-xK^Iiii 
4ju>-lj-d tjj* JuJu^j tCjUc 3jic <Lo»l!uVI JlC.1 j_3JI ^Jlc j_Lu 

LajIj£[j jl lg<>^Lj ^ Jlc ( j_c J^bu 3 jujl>. 3jl£.12 1_L3_us I UK jlc.1j^JI elut 
CjLjJT 4_iu JljvJI CjLojLU ^_o->- <L^KjI ^jusl! .3jjj>.j_4 ' 3 JlC. L3J 

C-Jjl JU*4 L-UAJ a 3JlcUJL ^3^ 

3jjJjJI 4 -l-LuJI CjLjJVI &JJb J 4 mMJ '(J J^3tl jKjI) 

. 4_L>»Lj^l ji^.1 j-3il CjU-}LJuTJ 1 t_3-<K JjUojj 

(0| CP^UI JmU MdbAi 

Forward or backward chaining? 

(J^Lstj 1 ^ .U. (^1" jll i HVI aJT jl) j < <• 1 ^ji . >■' 

Vjl jJaj ! jla . (jjl <7-a-lt tLa-j~ X i jjnM l^j 
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6-ptaui ^xijjyi 


(jjs (j-a-iVI a_ajL>JI |_3jLi»iJI adJj CaiK I jl La ^ j JLal aOjlill alsULaallj 

J ^ J ' " "" tij Lai .^aLal (J ml i it"t) (J-a-*J «b! Jjjjj i(«Lajjil,l) 3 JlC.L 3JI 

aj^>JI) 3J-C.L2JI Ijja j-aujVl a_LL>J! (_y3 3l U« a La£ <_al JUkVl (^1 Vjl 

(JjJL ii—fllJukVI oJ-& L$j JlC .1 _jai!l 'la3a jJlu jl JjLaj ja3 1 (i£ ~tl 


ll I jalil J^Ll^j . t 


(jjs jjja JljJ ij^LaVI (J i i l l i n*It jJallU (Jr l£.V jAaul £ya Q^la-nJ (jJ j-II 

,j^a jjja Jljj ^a-g-iV 314JI J i .111 ii*ilt jJsLlLI JaLauV ( _ r l£. I Cy>j laisULiaJI 

.a^Lai ^ijukVi 


t j ' »* J La^aS (Jjai-VI 3j_aa (Jj-Lall «JLA {ya j -.Li~ ja-Ij 

alsIjLijJI a_apjj (_y3 J iA°ll ^a < s-a-~i \ (^LaVl J i nl i n"tl jLaaJJ .SjsLlII SaLaSLIL 

j . ..3t 1 i_ijJjj «U| ^ 3l^.tl ( J_i_oL_uIlJI jLla-i La-uj .aliLa Jl 3J,I Ja9 (^^ll 

Dl>j3 m j i^i3j (jl Li" 1 11 j abV i L$JI (Jj-aaajJI (_y3 i. if.j-j ( _ ;7 ILll i_sl JUfcVI (j-a 
Jj j i~itl i ■ « i ^11 J_j_a aljLa iJLs. (_gl lr o . i_3l JL&VI iJJl^j d 3l«~t I J_a. 1 ^_3_!1 ^JaL 
. Jlc.Ij.3] I eJJt 4_l 3 (Jjaj (_g jJI a. ij~i^H1Li 
JLC.I_j-3J! 3-C.j_aa*_a j i m3U jjJlJ La !j_ai£ i ( _ TJ aLaVl J i nl i n~tl 

jj^a j_l£l Ui^LjUj ^Ull 3 JlC, L3J I 

*4JtS 3jj_i It 2LLL3 JlS t U 3jj_i t ^3^ .U" ^jSL^j V 

. ^j I U 3 I C^jJI l1U3 Cjj-jju Lijj 3->.11 (jV 

.asjjUi (4) snark j (3) ops cji^.,i3a J^uuj 

jZJ-OJJ Ij L_3JlA 1^31 N ^ , ,, 3 ^ U LT il^J I J.,-g.Lu:J I 

J-J-C 4_jI JL-5CJ L«Ju£.j . Ijl^J j_3j (jl (jS!_4J (_pil JlcI J-3JI 4_<_ulj JlJ 

^J 3 J iiiitj-j! JjJljv (^J3 . i ^ lj 311 4_^JaiLc ^<uj_3j ^JlC. j 

(^Jl J t<~i\ ^ 4_3_^_LaJI i JlJ Jl>- ^uj_ 3HJI I jufc 

(jhju 4^Ll^I 4_ulSwo] 4_3jj_LaJI I Jl^j ^^EMYCIN CjIjLu 

i-L)J 3^ < e-4J 1 ^ «3 ciu^eJ JlcII j3tl (JjjJj (j^L^j *.4_uaLaI t_La_}!j)j 

3Jl^Ij 3j U -%. (j_« L^_?c_jLILj Jlxj V (j-^-Ij 4 4_Ljji_4 

CjLLj ^jLklaJil Ji-Jj (jl adli I..IU-M u^tl (6) prospector 

alal 1 i~ 1 ,|VL L^all |J-a£a_jIlII a_a3cj (j^all a^l a_apj3 L^-aa “i^jl 
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£)! L-.<_3E-J (^1 Jl_4JJ_J 44 —LJj-II L_llj_&Vl 4_A_jLs JlJUJ 4 (_j_aLaVI 

. Vj I 


**$11 ji^]t«i((4AUiit»4j^t 

“Closed” engine or guided dialog 

4 session jjLtllll 3jj_i 4 j 1 ju CjLLuJI LaJlIj JjaVI ^j-2j 

(j _a 3jl 31 < dVI QjJlj 4^_jLUJI ^U»~ fU 4 1 gjlf. 4_L3ia.m CjLjJLa-*JI 
. islill 4_lVl 4j a < til La J_A I JJt>j .<.-<< «L>JI L^aJlaj ^ylll 4_jlc.l_3Hll CjLuISLaVI 
4_C 1 J ls~> ^ J-3c.Tn.iiJ ^1 I 4-A-Lj VI £__LAJV ^Ll^Th-U J « . <■ t 1 j 

Q_l>- t 4jt nUll Cj Lilli ^43 ( jr Lc. 3 jJl31I } <_JI 4jj*»L1jVI JlCIJ-3JI 
I AJt 3 j) Jj I £j I d l t T u Vj . 4lj)^ < L4 J. A J^ cTu_<.l a ^a ^lc. SjjLs 

J_A 44-t^-L.iio 4_iL jlJJX Jjl CrLc 3 jJl3JL» ^_aLJ_JI Jjjjl ijr Jt 4>L>*jVI 
J_A ^^JLc lj_t-^L9 I ^ J*“ J ^jJI ^JJL^A (1)3^ (jl 

.CjLjL^VI 0 J 14 J J.1*.a JlLseltj ^LlIII ^Llscj V tilljl 4 ^j^Jsall JIJ^jJI 

La 1£ Jlj-<-<jJI JU^Iu-uLj ^ (k3aU ^-La-«-JL, ^jL^uJI c-j j-Lt-uI ^\-4.(jj>o 

. 4lLjlj 4 _AjI^ jL^IcwL J-J (j I <j-° VjU 4jl£l CjLajJLla ^Jl J-LbtJ 4 jI Jj>*j 
4j>.jlaj ^jJI JlJ^ jJI jLiTlC. 1 4_>.jjJ 4 L^l Juu I jljJ*- I JlA ^j-C- ^Tujj 
1 *n tit £)l «4^ljjl))j *4jjJ Bj^ljlll CjLajU U «4jIj» jLdj ^-aLjj-JI 

La 


strategies for connect resolution wjUttll ^yLMt>yi 
£>-a JJlC LaJlIc. ^ 1 nrtU ell_u ^1 ((c-jjLdaTJI J^*» I^> <^l ^ j mij 

I ^ 3 . U j jjL^ 111 La jj 1 1Gj_Lc 4 -lIc. 'JjjL~.lt 4 J_jLs JlcI j_3JI 

^ajtj J) ^1 L> j JjLI jJt La J^ t Li J HI jl C-i-lJIu 

.oljLj^VI 

4 _j 3 , ^jJI l-xjjjIII JuJu>d ^_aLj-U £>£-aj Top Level i _ r lc.Vl ^jIL^ll 

4 ^_o^ItJI CjL>-jJ ^ Jilr" < <n <_^Jt ^_a|j-JI 4juLjlII ^jLlI (j-*J 4 JlC.1 J-3JI 

a-j . jJLllII jl cjLajlHI 3 j_3J 13«t-> LjJjLu L_u^l Jlc .1 j- 3JI c_<_ujl 
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tup LSiUI ±jl\s*J\ 


C-tStIL uuQjJlC. ijJJj j£Llj l^JUol *LS? L LjjJlj JlC.I j_3_JI uuJjJ L^J I 

4 ^ u <\11 4 _c_l 3 3j-»_a lj-ulA] ^_aLjj_iJI 4 _jJLjI^ j_a t 3 ♦ «>*j 4_j V t ^ j^ ^ 

till!} (J_o-*-J 4 t_jLu_ul ^_aLjj_JI ^ <y i/^l, (jj£J tcilli £-aj ♦ 4 jjj) <«ofl 

^ \ r 4_Jj jLs (jr J_c. 4 _j_3_l_4_uI ^_al_jj-JI 3^L3^ Jl>.G V La Jiic. 4.^3 L>. CjVLv 
(^V j-£La-> dt-uv t L>JL-^ Lsjufc JJa-j j—jJGil 4 _JjL 3JI I Ju_a (jSLJj . jj-L^jJI 

. i^J->- f 3 JlC. LjS JlAJ j 3**. S Q I 3JlC.Lj3 

j-aLj-JLs 4 JlcIjGJI L-t-UjIu 4 _ox3j ^_aLjj_J! ^12 I3l j-ullU <uLLUI j3Gj Vj 
Vj .3Jl_jJl^ 3JlcL^ JSLI <^fl c_4_ujjJI ^J_3tj ^jJI J_A 4JUJI 4>juk 
^ jj ,k~J t 2ULUJ! jt* 1*211 jLl£J 1*1 VI U_^ *1j^VI Ijla ojSj 

«L>.j.} Jl3wI (j_C (j-£Jj J 33 Ml a Ci^J (j-C UoJ j-u_J La 4JL>j_a 

4« L_j^ 3 l£*.Lu)) 4-L5&.UI^LL-aVI <>Jl& (JlLa jLl£.l (j£L$J* 4 jLl1c.V1 4-LO-AVI 

4-JVjlu-uI 4jlgf, ^yic l£J?^I* jlj-211 Jlscjj 4-<-uL-ul (^Jill jLi*ll jL l l v I (jV 
Jl>.| (jl jl uf.Vl (^ (jjjJJ-oVLgrcwVI J£L! tjr a-C. VI Oj^-lII j_a I JljGju I 
i3jjj-u3 Jlj_3jljJI (j*£J LcJlIc Ji_l3jl 1II 4_>JL*_a ^lc. 3j Jl3J I jJt *l£jJI j_uL*_a 


4(jl aVI juA 3 j gL-L-tluVI it-> < <m 3 (jl C—tJJeJ)) jMill (j-CnIu-UI (Ji*j9 £^j3_4_4j_<Jj 

.((j»j>UI <J-“4 (3^1j 

j. j r. 0 ^t_JI Cj 1— l j^- l j \j "i 1 (d j_LdL>J, Lo_jIj (j\ t^>3j3a (jj^J (jl 1 nlr.j 
(j \j c_jjLGGJI jj^Iu C.<-l>- 4 */100 3J^j_a cl>Laj)i»l ) l (jj^3 V LaJ_Lc. ^j3’",, „t I 
jLlLa 1 '(\ t °\ IjL^ . I U 4tfl CjLjLuJI (jyi^- ciljja]! (Jj^“~ < tCjljLuil jlj-a 

^-iLa Tcv ' 4 j>.jJ (jl «(j j L 1 ^ 12 (J^I j V i"n» (JlLa c__<_ 4 _uL>ulI ^j_a L>.^>. 

4 ? Jl_A c-jLjJI ^313j c j^e_t^ iCjULuJI £-j_o->. j Ljlcv I (jjJu t LLut-a I Jo. 3"\ 
(j^jV Mntl I JlA JLo^J 4_>.j^ (^yic. j3Jj I CjLjLu (Jj-t-£3j 4JL>JI 

(_y-^ 4 K ni I I 4 >JlA (_y^ . J_>JI I JlA (jjJ La ^yJI 4_L>J- 14 ] (^Jjjj 

cjLjLj_lJI j-j_4.4i-3.rJ (j mit. j_j1_4oJI J LITHO ^_aLjj_j j-c LJLjjl^ 
. 3j^I jjJ,I CjLojJljJI 4-Lal^ 4_3 j jj£Li jl ,,. < V LaJilc 4 4jj>. jJ jjj>JI 

(^yjJI JlcI j 3 I t ■=.! Lf.l 4 JlC I j 311 c-xjjjIJ VI j-uLjlU (j_aj 

1 ^ j ^ (_y_jJI CjVL>JI (_y_^J S L_Aj-j_C (j_a L^-aLv V3 1 mI 

ciJJj (jj^J t3jic.l^ JSLI (_y« < <1 (II ^1 JiiteIu_uVI jIjSJ (^yjJI CjLuL-^jvVI 
L^V «CT J - a ^ ,) c4! “=^4^' (J* 
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i^liiuoUl pISSJI 

Jl^.1 j_3J1 • i* ♦ £yOJL* ^-i-uCt-11 J_cL3 4_3 jj_LJI ^>jla (jl VI . I jul 

:cjjl>«j Lg IjjU I ^ ^ j . U" lJLsIjJLI ^jV tAjV*) ml La IjjL 

<^l 2L^Lklt cjVL*JI J!lL L*iV <cLL JiUo*VI 

Lgjjj ^JL 3 r*t <..1 1 gL (_^JI JlcIj_3JIj .^\-<-^>*V Bji^ <» cLiIL>. 

L^fejLtj <jV <3 JljLUI 4-^jJlc L^jV j? L^ j-ujuJI 4jV I JljI ^jir" < .n V 

3 3 U 11 J , A 11 j J^_l 3 jJI />" tl t . L^LLI ^ J VI < <n V ^L-g 

i JlC. 1 ^nll ^j_g ^LJI £-j_<JI I JlA 4_JVjCL_uVl Cj L i l g j t] L JlC. 1jJiJI L^l9 < U pijH (_^l 
.^-aLjj-JI (j_a L^ju>* JlJJlIc ^jSLgj (_^JIj 

?5 j$iA1 Mlj44b £*■? <J $i c*«i J4 

Does or does not allow quantified variables? 

ljLul>j LI <>i3!' uLai> (>u 4_gLfc 4 ^j-oj j-j-uLlII J-t^a-AJI i£j!o»I 

4_g| J-.VJLt.ul ^j_g j) g ^ii>I >_aL<. oj>JI J 3 L r 1 4 _l3LCjVI 3j A tl ^jLjj . ^Jj_ 4 ->JsI 

i«jL3-La 4J ^LLL J£» 4 JjI_ 3]| 4_uJa_3JI dl jJ :3jj-<-u-I»l Cj 1^j *~t gII 
uLol%j 0 „jtj t<^JjVI 4 ^>.jJlII ^jla-U c-jL<-ujv- 4jLLj 1 $ >r, j-u-CJl 

- JI 3 / /a fi\J _} Jj^_g ^LLL J£ £)| ^J ^£jtJ (jl ^ d L>~ j 4 jV 3U <A%Atl 

j-uaIL3j (jP-II 3j-uSUI cjVLJI LsL’ LI <A^ 311 <-j! , n-v. £) 1 ^jSLgjj 

JL>JI I JlAj 4 1 ^ ts* I^jj a \j a *i a entity 4 _j^1 L^_j£ j L «t1 

(ji&JjJtl ^ jr -A 3j)j.3Ul 4 jj-u 5L1I C<-(->. t^_jil 3 j-uj>JI 4_gJajVI ^ jJS 

Ijuk ^aj . ((jr^J-JLr^) mmII (^&) Mli-g 

^Llg^ tCj^Lu-^gj 4_L^l_U ^LbeJ Jl 3^ tC jI^-laTlI' JiiCL_uV «Lvl_>. 1 mi n Ju3 

JLgj . 4 3hV g I (jr ic ^1 4 gj • n33 j Mi di 3JL>- 

1 gK t^jdlj RI Ohm =V jl) (jj-jLa «<—Le_gLjj A >14 

J-3J . oJLJI j-JljJ,I 4_g_j_9 L-t-uiJtJ I JJ-L (jy-ul ^jJj - u u la 4_gj^ 4 j jJ 

(j \j 3j^JI 3^^ LLCj_3JI l_iLlu>j 3I c-jL-u^JI 3^-Lj 4_JLlII 4jjL3i,l 
: (jCLc. Lu-taJI 

3j-g^«-ll c_ jLli.lv LLtAj_gJI ljLlu> 

L^jj^ 4J^L*_g Jjv^ 3 4-gj)U g Rt4_gj-L_g V CxjI^ LI 01 -3 JlcL 

jjlL ^jjj cLL LI 4_gjX*_g j_tc Ij 
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fejpljuUI ^xljHJI 


^ V" ( (llj ^yj Ullu>I 0-^1 

t? ‘f 
cuV^UI 
V = RI 
P = VI...etc 


I = V/R i-.L. 03.1 Oil 
5^ajl«a L<Lojl*jiV Cxil^ lil :2-3 jl£,1^ 
3js^i»ji julL Rj 
R = V/I cu^l Ci 4 
I cuil^ lil :3-3jL£.l^ 
<Lajlta j-i£. V J 3 j 3^« a Rj 
V = RI >-,,„^l (jj! 


d*S$* djAdlf 

3jIjl3 5<LuIj 3" 1.1^1 4"hm jUt (jjLaujVI JVjGjjjVI jjjs J-J^V| ajasJ! j_«3j 

LU ijJLj t Lo J-ILs! ^y—L lj ^Jl CjLLjv^LI, I 4_c., j_aj?c_a Lul£ Jlj La 

jl 4^>L> JlLsVl I J_A 1 m <7*1 Jj|j3 ^Jl LaI ciili 4jl£l CjLLjv^La 

JL>oLj 4_ljvLljVI JlcIjUI CjLLLu-^ ^a < inj ♦ Lus js-t-C. 4 jLi Li 
^l) 43 j2iJ_II ^jlliJI ^Ldjj Laj ^lll 4_3lll (^Jla ^.Ld^II 4 JIUI 3j^Ls 
L(_A C*-t-l>«J Jl3J t nVt I nVl Jill I ljufc ( _ ;r Lc (JJLLj La 3_}l_C.J 

tL^L*_A ^^jL^x>.1 ^_l*_a (j_A l^] LL l^iij« JLll^I» 4_aJ^ jlLL-ul 
j-ll>J 1 3j-jjL 3jLc. J1_aj (j^-lj t L^.j_Ljj-a 3_iLc V (jl < > 1 ^" t «V1 
4_ul_Lia^l CjLajL a jj ^JlC 3j_}L CjI Ju>.V ^L3j ^L»j Ju 9 ^£j_J|j 4_ILae_A 

« 1 ^ 4_j jJ 


(**A*4m&1) hmmd JL* 

3jJlC CjLI ^-l>> t-3-^aJ ^lil JlcIjUI JlcI ^Jlx. 1 ^JLJI Jill I ^ Jl3r~ t in 
^Jl aIL j-J 1 t a. v ^ jj t4 —Lljla 1 3 <L> CjLI^_j_>J! ^j_A Ijallt-ssl jI 

Ljlajuj .Lt\_*_a l_3_u^j Lfcilc. ^j-lLLL ^1]| CjLI^_ l> JI jl <jl^ jj>JI (jjlc. l_3jjLlII 
CjLuISLaI L^_«j 44JLa1^j_j£.j 3 /^>a!\ 4_a jLitHuJU Jicljlil 3 JlcIj3 Cj ' 

LjjlsIj (J-aJ-1 ^-aLj_jJI tCxSjJI <■ 3 < 4 ^_aI^jJI 4>JlA Jj-a LyLt-u-^tllI 

jl 4 LaLaj 3jl£”J_a j^ljil ^ Ct-L44-J L^jJI Jj^jjj ^^lll ^jlmlla 4 La jl>* ^Jl 
JI-aj £)I L)-^-aj ^jJI J-3UI jLl£.VI jlLG Jj-L cJLLa c' 
^ajJlIj l-jju-^JI (j-3 <LL^ 4tl^>^JI aj-4-4lIj »4 31~-HI CjLLuJI (j 1 1 a**-! 1 mI 4j>-j^ 
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La L*Jj_au LjjL' , a I>I CjU.1~i m t 111 I 111 Jjyjjl 4aj wiUj 4 -jLsI^II adCLaVl 
.^jLiilLi 4_b_uj-x 3j»j!i£ Jl£,I^j 3 t _ 7 J| £_^>.jJI < ■ 1t^Ti 
Jj-jlJLaJlj i MflU i_3j_* 3 1 JLc.ljiII (j-o 3jlc.La (JLlU 

3jL>. VLa^.1 £j>-IjJ (jl joluj j»LaILkl ad j_£ jJI ££jL 3JI ^e-uaJbj . 

!jjt ^ (jjo-l 


if l^aJl omLs 

^43 J lil : f-J 

jbLL (jSuj 4J <jl£ |j| :2-(J 
SjUJLi (jojgj ^a jl alj-3 4J (jl^ I31 : 3-Jj 
jJjjJaj ^a iSjLiJLi (j~ij»_i Vj ij_ilaj Vj 1 IjjLb (jlX 131 :4-(J 
1—0 ^a 11 JL>. (Jj-23j iSjLLHj (jnjgj (jlX 131 : 5-Jj 


^3 tfjj .jj 1 1 Jl>. }L33 I3l . 6-Jj 

3 L&I i>ia) 4 a.sLi ^3 L^ia cliLajJLU ■ I 

-L-, M X*.-.t I 

iu^sLi. Sji^la i^l JjkLaLi i3ji£.La (jjs jiiXl (I) i~i3jU~il 13} -2 

- (■.<jl '>."tl i_da) (jjs 

|i| t(J | 11111 n~ (O^J Ja! oL^a-Li^a 3 JlC.LUI 4 b 1 illi—ijlbtl (J^-*-ll Jl -3 

,i_3aj3 i3jlc.LUI a jut J!la jl»o 


•J^-4 

Vj^I 

(Ijljw J-l2j t Ul^>) : JplJLx. 

((Jjj-Laj Cj<—o) »4-£Lg-4 lJ&IjlAI 
: L^L^J ^>SL^j A-tst-uI jTll^I < , ■■ J ^ BLLuJJ 4 _p e _ uI^ Tu -uVI ^jl 

I Jl_ljj t ^imi «L?6_uj ^_ r lc. dJicL^II lLUj ^1 

.u^U! 

. 4_uajjl ji»JI cjI iterations ^ ^ 


MO 




fejpljuUI ^xljHJI 


^1 1 4-LL3JI 3ji-p»jJI ( _ T jk I-Sjlc. 13 : l-jlj£a 

:^-i lgulS JaLaa-JI 3 jlc.L3 
Jj i lo^. J-l3j i£-Gs 

L4.1V .1»j~ i ,i~ 1-3J^,l^ 'Jjj.'k" 1 " 4ijL3 6 j 3 j I jlc. 1^3 :2-jlj£Li 
. Ji.iL.i~ 1I (_j3 jJLasVl (a3jJI <3il j L$jV 3-3ji£.l2 jljiej . Jj 3 jj-0 43j^_*a <LLias 

:! jut (_Jla«|J 

(«b UJLi (j7ij«_i iIjl>. Jaaj .^-daj-jl « i^>)-JpLS_>. 

3 j I jjLjjL^LSJ! j<j~in~.,3 nt-wlt 4LL3 6 j 5j 3 j I jlc. 1^3 :3-jljii 

:! jla w ^ 1 53 jlC.Ls jl3ic3j 

(i_jj iSjLiJLi i Ijl>. Jaaj i^Usj-jI«.^i)-JjIJL>. 

i_o3jjjj LkjLi3J3 i6-3jlc.I^ jl3J3 :4-jIj£[3 

: ( _ ;r Lj La£ 4a»-j" ill 

. (cl)^>. i._13 *4 jULILi gj’in* 1 n£ JlJ iljL>. J-U2J . i <^-y) — 3-^ 

i—sLlcsjVI La-4a>JLc. j • l*« i~ 31~ V a (jul^p. LyjJ (jl Ij_j3 1 1^~*-N 
j-dal ^11 jjjlJ 1 Li3l£ LaUia lj_i_Laj j3jj V Jl£.ljaJI 3jlC.l3 jjV tillij (jrljVl 
lIsLjJiJ 3^>.j J-a3a*J»l (j-a^ tiLIi 3 j}Lc.j . IJl>. (j^aali alija»JI t 3j <j! 
(_dl_L& O' <ra*J >4it jjj i4jL*JLi (j~ij«~j I JL>. 4lj3"t i(_j jJI i_3^liej (JjaLi 

. 4_caa_a LiJ I 4_as_u_J1 ,\C- 4-1 J)j < n 11 ^ 3 Luk 6-3 J_£. l_3^ . I ^ Ja >_JlC. 1 ^3 

itjijJLa (j.3 3jUJa>. 3 .sLo 4-3l_Gsl ij (jioj-aJLil 4_lljV 4a>.batj La JSj 

:<pVL£ safilill 

cls^a- ^43 aUl ^,3 (jiaiJLy iljL>. Jaaj (jl£ Ijl :6-3jl£.l3 

i_ 3^LL>.VI ^jLs i^aLjj_jJI Jj i .Vi ljjLc.1 ^<u ija-Lilll IjLA 1 lilj 

(^I^-Lll JLp._jJI J->JI ^jJlllLlJ 1 jajj (jJ 6-3jl£.l3 tjl ^y3 Qj j'vj 1. 1 JLp.^11 

(1^3 L&Ljj^i <—iL-au^U) LaLaa 4arj-a-1^> C. 1 njl 3-3jLc.l3j .«<_0» 

jjl l_a5EJJ 

ijJ^iau JjJlju (j^-aa 4j| Jjk JliU I juk (ja: 4 a l»~i'i (jl i_jej jJI (jajjJlj 
editors ^j3~ill ^-oIj-J ^1 jiclaala i4j 4 iUU i3jj«J,l (jajiajj) (JjJjlLi ^jsljjaJI 
aliLaalaj q£- i- < ■> j 11 4avL>JI (jj3 i4a&ajail diljaUII diLalll ^^3 

. Lallc. 4 jJLlL 2III ^asljaJI ^3 lgi^>'ja La J-Aj i^alij-all 1 (jr 3 4n~y a 
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i^liiuoUl pISSJI 


Jgi *)»**-?» U* fsl^-l 


Use of plausibility measures in uncertain reasoning 
euUUJI . I jlj*. ij-SljJI 3Lr»J! Jib« SJaLautfl ^bo V 

i Cj L>»1 cUj£j t3a^J-A ^_lC La 3jLc 



^Jl_A Ju>.V CjjjJo *v^l mi II 4_ua^_C. La LlILc j_uj>JI 

CjLxLult-uVlj 4la_Ljj_A ^^ujLLa a U, „l j Lie VI uncertainties CjV^j>JU 
<J_L 1 j L^ul 4_<iLL>«J.I £ Jufc ^jLujTuj tCjVj^->«JU ^Jl^J a r (« Vi ( „U 

1", 3 \", -s-I jJ ^ jjv tCjLLu-U 1 Lcu-stTu-uVI c_sL>.j_} ^l_e ^jSLtiuj 

^SUf^fcj ®EMYCIN ^abj_> ^ !Lajir"i*iU 12jjJaJI l_L& i his-ihaj 
j^-.-.lt MYCIN Jj «ya j^iJ! a^bbVl £*1Jj ^Ll. euljjf 

4 3 \~i ~>JLI fi tl (j-C. 3 J j ->JI SjjLSJU diLuiljjJI £ya j_u£J! tiJLijk Hj jl-itl 

cdj-i j jbl£ ^ jj_ij sedward Shortliffe, (7 \ hA'jy^hj jjl j j| oLJj_s L 4 I 0 
Henry Prade (9) ^ (jljjL aj Bruce Buchaman and Dick Duda ® I aj a 
^jLu JSLI 4jala <«o a jl JLa T l v I <L*ja jujl>o 4_3j^_LJI <>jufc (jr Lujj 
CjLLuJI ij=r JJLj^ 4_aDI 4_£J! I «L>-jjJI &JJh CjLLuJI q _a 

j-3_uaJI t ( Jlj^LjJL 4_LL CjLLuJI (j I ^-LtJj) I - j (jlu^QJL 4^jLus 

^j_A iC jLLuJI 4jJuu LI ^ jjl _L>JI 0.2 4 _a_l3 JlVuj . ^LJI Jl^GJI ^ JlC 
t CjLLuJI 4_Lc C-Jju LI ^jJI Jl>JI 0,2 Justllj t4j9aLu3 LfcjLu£.l JjJLlU 
^ <^JL]t JSLcJL I (jLu j! 4 j4 -JLa T l v I ^yc. • 4_LL LajLUcI 
4 -a-l^ 1 i ^j^uum ^oJI (c_j« I 3Jlc.L La <r. (jL LL 
(j£L«j >La * MiLa 0 ,3 S (0 ^ JLc3r»VI 3 ^>-j4 cbl^j I Likelihood value 4 -Uj<jj 


0.3 (jjs j-j^I 3Jlc.LSJ1 a jui> <_j JL^o-l cLs-jj oj^ ul 

:j 3jL£.l^ LiyjJ (jl (_yoj"t 311.3j£|il j-;^. euLoJLal! 


<======= ^ J l_! j f lil 


0,7 = (g.) c .0,6 = M c. ‘° - 4 -0) C ‘° - 8 -0) z 

( u 3fi ill Jj^sjJLi 3Iajljjl,l ^ U_! I l) 3 Jl£.LIl11 4jsJL2js 4-^Li I^ia 4^>-jJ (jjSb 


0,4-((^) c ,M) c .(1) c )) J^I= (a-jLi.) c 



fejpljuUI ^cljill 


j JjJfcTu-ulj t4j?e-LuJ' »d V ts~* 2. 4-^-t^ QlIU Juj 

0,32 = 0,4 x 0,8 = (A) £ 

4_jJjl 4_j_sl jL_ua-o 4_s_j_3 4J «.})) £)i ^jlojuL3-L1 . CjLajJL*J,I _sl 

EMYCIN c-^o^ $ (2) g4iaiJu^>cJL^ t (l)^ 
<- «< h*w 4j>oI_<JI 4_l3'J/^i 11 

S-^lW ( 2 ) C.J (0 IjJ (2) £-0) £-(2) £+ (0 
uJUaJLi (2) £j (!) 'M (2) £•(!) £+ (2) £+ (I) ^ :Lul!i 


rjljLil L14! (2) (!) lil 


l Z 

(12 <£ I <£ I) ^jVI-I 


.3JljJl>. diLajUa (j^i a i"t jl Jijjj jJa 4_iJjVl 4-ts! J-LaaJiLa ! jSL&j 

4_!.jL*_t IjIjJLoI 4-Lal 1 .1 j j (Ljjl!i)j (Vjl) Vj 

L^! ^ (lillii) 3 j^L 3J! j .4JLJ! ^L, ^ U...n yu 
(—SjjiiJI ^JlA jLLslU (jlS" JlSj . 4_l1LoJIj 4_l>.jJ.I ^_l 3J1 (jrU J^3-j 
4 _LoL*J! 4x.j_^>JL 1 3if. jJ9j . (2) g+ (I) £ = £ ‘ ^J' I ^-^>*-11 ^I JiitlujjI 

(E g o? i-jLu_ut 4^iw j^jJ li! <b! EMYCIN g^Uj-u 

*0,99 - = (E) g Qj) ~ 4 _j_sI Jl_u^_II 4_$_l3 I ^ILu L^_laj) 4 9,0=) 
1 40,9- = (E) g (jl A 3~f.^U Ju».|j L» t mij 4 (CjIj-o j_»j| j?) 3JlcLj9 

I^JI ^JlII jJs Jlo*jJ 1 C-JLJ1 C-4-u-uJI ^jl ^_L*_4 J 4O , 09 cla-u ai-lI 1 
: LaLaa 4 3l~V a <b?t_uj 3jjJu>JI 4 JjLlX1 ^ U *~a c_jLu_uVl j__j_ajv 

0,90 = (0,90 -0/(0,90 -099) =g 
. I aJLcJIj 4^>.jJlI IjSLaj 

LlA ^jl c_<-5ejj 

CjL>-LITl^MJ ^.Laju 4 _l^' ! 1,1 (jL<_4j_3tIL_uVI ^I (JJljJI 4_^_l 3 ^jf-| 

a M cilLuk 4jL>JLl j-lcv- t 4 jJJl£. 4-4^ 

L^J (jauJj J-LpJl 4 jIjJ|J 3j-L>. 3^_u£" CjVL>- J_UU 1 ^ K tj 4 ^_l3JI 4>Jl^J 

^uLujI 

( jr _LJj_3-j ^J- lT i-cj i _ ;r A CjLjL_a^tIu_4jVl ^l^jscTJ 4_3jL4oJI 4J^mi 


MS 





^LlWUI *ISiJI 

.4_4_l*oLjj CjIjjjulc I 4 ] i4_ul jJl 

V-j jLiejV <l>.L>JI j_a jii£.-^)_4_d jj-oLjI ll!1_La 

jtjJLil 44 >.}Ju-oj ^jJI jtjJLlI ^J1 is \I jl J_uo LtoL3j (jjJuJaj 

JjLse_) (^jJI w 3 U /1 i J, J^S 11 ^j_4 cillj 4j| .J^Vl 4_4jLo]| ^Lb 

j-ljLjJLI ^j-c J£J c 3 1 ~ V a JJLj »1 U f.l 4_jJl£Lat 4^Lbot £_a tllA 4jl£Lot_a 

4:9.} ^ JlC. L&jLu^.! ^ JlxLj 4i5LAI,l 4>Jl& 4j>JL*J, 42jj_Ls lJLI&j 

Fuzzy set «4_Lb-alJLll 4_2 jjJoJI olsjt ^ tolbLuJI 

c£l_b 2 «>% *1 • fl 4 _cj^j>JLL^ Jjlj La5j / l0 ^Zadeh o_}lj L^-o-jJo 

La <jLj5J 1 gj4 j-ujuJI (jjSL (jy-Jlj t4_^_uDIj _}J Jo- L^J (j-u-jJ 4 ^.j^j>J»I 
»L<-u-l11 <Lc.(J lLc ^JSLluJ 4jj_bojJI ^JlC ^Jl 4 jj^Joj»JI BJLv ^j_a 

JJiotJ (^ jJlj .c-JLufui 1 4_u-oL>. jl 3j-JLt-oJI CjIjLu_uJI 4-Cj^oe_a jl Cj^LusoJI 
Function 4 _<LjJoj 2 ,'^ A r 4_cj_aoe_a ^1 j? _}j^ ajj 40 -j.} 

1 ^ ,'. ( j_<_uJI jL£ ^j_a cLc.j^jse_a Jjo-j lj-ua^ILal I iLb a "jj >>• r ^Jla (j-uLuaJ 

4-3-JojJl ^_ ;r A> Jb j <Gjj) t^r. 4o-jJ (J^Ljj9 _}I^JI (j-oJfcJuJI j-a-C <j-«J <-J 
‘.Jj-Sj itiJJj (j <h2~ 

jJlus 4lbj) <<of. 4o-j.} 4_u_u ^-4 J l!I lit j_3j-o = (I) Jb 

j & =(2) lJ Jo 

j-a-u^ =(3) ell Jo 

4-ILjj) <>> r, CjIj_u_u lit 0, I = (4) ci] Jo 

•*••*•■ ^j_4 Jl^Ij 

0,3 =(20) c^i Jo 
0,7 =(50) ed Jo 

1 =( 100 ) cii Jo 

Jl^TlAJ ^j-f-uj I J-£ 0}'\ C-jLlJJI 3^5Ls ^jLb 4 L*_Jo ^jLoit Jbj>.^Lj l_4^J 
V jLbbiVI ^ 3Lu,JI Jjwl 2u^ ^Uoiilj 4fJ£m 4,0-0^ ^ IJL^ 
.<(4_4 JJl2]I 4 JL 10 J I)) &A C _1 LtfuJ I 4^ jr 45J>0 j_4 I 4 j I 4*1 mi 

4 ^* ^c_JoJI i^a lj^ 3 JlC. 4_bo_cl_ij| 4_Cj^>J,l ^ 

2l_lW (> (6) PR0SPECT0R d^p. j^UI! Lp-^J^ 


M^l 





tup tarn ^cisiui 


j 11 £ ^.tl 4_?e_go j£tU| ^Jl*J d)L>.jJ (jVjTt I »V1 

LT ^J1 4_aL*_I1 4_^_J_<lJI Lo d n ,^,\ 4_LjJL a 4_4_l3 4_j JlClu JlII jJJlU 1 I 

^jJl < t^> ♦ «>» \ u ^ j > U> w ^J_a liiLufc (jjSLi L^-Lll^ .c_xlaJl (JLse-a 

£_«j «ji htl t^jJl! Ijla ^jL>. L a ^jJl <U» <>> 4-4^ jLu^. 1 

. 4_Lj_*_4 <_3J(( d J ♦ J . t-sC)) ^J_lSj lLU j 
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I S 


t— j! ♦ t ii 1 ( ^ I^"l I A CjU& ...» 

*4_Ljju (jl ^UJI 

M i l (j\ CjJ J a"( I n l (^1 

CjJukLlu l!ij dxjL^ 4 dajU-%. (j-a ^Lc 

ijijSLj Ii_dj jJ a]j t Jljju 1m m i 
LoJl-Lcj . ^ I mi J^_3e_a 4 _jL_j 4 <? <,o~ (jLj £_L2 j J mi4 

V ciJLl £-a i^jllj_o- 4 jI (JjJu (jt lLLcSLqj cILla l-ijIujj 

LaJu£,j t IjU^. LjI (^i J v I jl ^Jl^o £j \ ylalLcuJ 

VI t(jl i^v. 4_jj (J(jl t-u / n") ciJ_La i_j^j-oj 

. ^1 Jjjjj Lil La <J£_jlaILt_uJ V ciJLl 

4j 1 £) I £_tlalL_uJ i_d_j I 4 j 1 (J(j I 

(jl <.o -*• 4 _j 1 ^1 tj-^>*T LjI <<-^ 4-L u lj (jLt-^». 

Umberto Eco .nd < 1, . .Li <13 j-»3 

^j_a 4_1_t-t-u4 j 1< j ^tl CjIjLaSUI ^Ijitlt-ol £_u 

^^lll jlSLflVl Ijj> JlJJdlII (jjl Jj"ia"tl (JjLjiJ 
CjLjLiSLH iijui Cm a i n JlSj . <Lat<iejj 4_iibej CjLaLt>oI 
‘.(jJj La l^io j^jlj 3 JljJI£. 4 3I~iV a »l a i mLi 
Lkj^i schemas, «3JLaL5J! 3j3UiU i_aL^jVl» - 
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^LlWUI pISSJI 

.Sj^I jJI £>£, 4jljeji ( _ T a ®Bart Lett c mI~jLi ^ ■ ,.^itl asJL*J| 
^LiUI ^ iA«L ^ ^ *=ojj U£ .w^ljlLVU - 

.^UNITS j (4) FRL Jlo 3 j5cjsj_i cjUJ 3jui (_y3 itiiLujJ,lj 3j<jjt-iT' 
(j-u CjllMjtil 1 ^ ^ 3 <^ a ^ i nlj tlj tiliLl «c1iLa^jj1 m t «111» - 

.(^liUI J^l jJ^I) ~^2X\ «_aijJU J* alj^Vl 
«L*^oj_jJI 3jJ Units « Cj I _l^J I» jl Prototypes «^isl o it!» - 
. a Lit I t <i jii^i ^ ^Rosch ) cJ oc. i*~" < < il ^U! ^ 

(8) SMALLTALK Jlo .l^oj-JI oil] ^ jJ£ ^ Objects «<ju 11 LiSLJI >» - 

. (I2) mering (ii) formes (l0) ORBIT j (9) FLAVORS j (20) loops 

4_>.jJlJ ^aLc 4ul L^JjI 4 c_j l_t_i_ut 3 Jl*J tOject «<jLj£» jJLLau-sa-a ^a Jiit2L_u 1 J-t-uJ 

4u! t «jLUl» (j^LUl ^IU <s>[ 1 Luluj cjWjJI w •" 4_t^l^ 

(^jJI ^ jr _utXI ^ jr lc {j-a lj_u£ Jui3 tQ^uSo^qVI 4uaJiir~ < nj La 

. Vjt ^\ «ii n ^ 1 a J <r. 4J 

UUtyyUt^ 

ljL& L^l J^ir" i ill £_jl_tiuJ! 4_U_3l<JI t -11 -a- i U / -^ t, I ( j_a IjJlC. Vj! a ■ 1 3 / , .. 

^Lu-ul tattributes 3J_Lall cjLIi^JI <j-« JJ^c 4J JL>JJ 

4^-La_3 t s> ,^> \ a ^_£j_a L^J MJLa 3 j_jIjJL 3 i^jluSLlI JJl>u 
♦ 4_i^i,l^ t(jl >u]!j 4 j <^V M,n 

i » 13^juL C lII FACETS CjLa-jU < nil q-a jjlc 3^_La-a 4_3 _uo JSLI £j ' 

Ju9 4-tSL^J.I pj3tl ^j-4 «Lc.j_^u?e-a Jj^SLj ^j| ^>SL<J : Lu-olu^ ^ 6 

4- j- uaJ jIjlJI tSj-ujLl 4-3-t^aJI 1 _AJl>.G 

^jLiiLU ^LlLc £j&ajl£ t 3>uai A a is> tl 4 _^_l3 JljJuso ^a JlC J_lC Jl3&uj ! ^SL<u 

(jjSLj <( l^ j) tl Ju-o 33_U5_4 cjL3_us 4J ol «3 jLujj)) 

C)^3 ' 4^. L<-ui I 120 ^ 70 5 4u_us1^Il3! 4_4u^ 

4_Lo JI I CjLjLj^ (jy-AjJb ^JL_u £jjA 4-Luug 4_^3 j La (jLj^ 
I 4 4_t_aI jJLusI jl 1 jJ^3j 4_l>. j_a ijJJ j 

.^jLuSLJ! /^yA 4_t_a j 4_£Jj 4 ^jl^j_a 4-taj) a C. ^juLLaJI (j^Su 

^jUJI 4JlLaVI 4 j ojL3j 4^jj-a-£ ^Kj^U ^jLjSJI jLu^.1 
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6*tS*$JI OliUSJI 


4_cl_C O''*.' 0 JlA 4 L^Iu_uljJ 

4-oLjlIII 4_uLjJL>. CjU m t J CjLs}Lo*VI oJJb (J ^>3 Ju3j 4 4£jTuTu.^ 

(j_c Ij_j_j_*J oLaMl^fl ojl-a ju9j i IjdLL L^j^.cj jjUl V 

cjLLt-aJI j^-Li j. <^**1^1 ^jJI ( jj -2 _p3 4 JLjj9JlI! 

^jij-^JJLj <LjI_ 2 _a j-Aj ! j-jJJI IjlA ^jiitlu_u! JlSj . <LaL*JI 

4-Luu (jJzjj-a L^-Lc ^jIju lj A <V1 ^LLc Jj ATt^ ^ ^ L 11 ^j,-^j 
CjLst j U mi tl * ) dJLta £_a LgJ i ii £)£Jj 4<_3j^jlJLI IjjjJLijVl 

.CjIjJLj Ijl^j 4_uaL>JI 

4 J ^UUlJI JlJ jL5tHj 4_ti^_L^JI CjLLSLlL J-LuOJi p ^ ^ ^L-4-t.uJ J 

4 <; j3i 4 -u iaIj-la' 4_^_x^ Jl Julu_u! tSjjL3t_« CjLqjU a j^l jUj V LaJlLc 

^j_4 £j_lII I Ji_A £)| ciJLli Vj . g> 4 JL».j_a 3j«p*VI IjI 4_uLjJL>. 

dal Ml r tl 4jg A? 4J-^ I3 ^J>j, U a j-uc 4 _jL_j S^Lc. <_3jju ^jJIj-J^Jlujj^I 

^j-saJLadl <_yJjVI 4 ^>-jJl 11 4_t£. j-lulLII Vj (_yjL_ujVI (_y_LAjJI 

2&jJ>X I ^yC. J-L-UtTlil 3j_u£JI Lljll 1 t ~X- I LSj . * 11 ^-lajl) 

j- u - C J 1 J <<^4^1 ^j_c t4_uljj>.^/l 1 m mi 41-La 4_Ll»-a 3jj_ua 

cjLLSLI I ^I Jl^&Tu-liLi 3_u^hJ 1 4_Sjj-La ^£La_>j.^_al^_j 31 *^1^j-C. 

4_u1jj>-V 1 dsLajl*-!! »1 Ur.L t1 -4_Ll«-l. 1 j 4_u1jj>.VI) (jrujj^ajl 
^KRL 4-^e-flj— lJI 4_iJ j ^ mMJ ♦ ^jl—t^JJ 4 -Lulo ^-aju 4jj^_uaJl 

tdomestic «4dL>^l jJ1» cjU1j^.V1 u 4 < »n L« tiJLt^.(j^-ul (j*_c 
4 _^_j_ 3 jLacjj Jl* i^Lae-u 4-L t . t -c CjIjI *c. e.\^ JjtAj c_xjfcj La JJl>*j ^ jy ILll 
^jjl_j» (jLt^JI LoJ_t£. ciJJj VllLa ^ L♦ <, ..^ 

UK JUU J^-UG ^IJI (i 4 ) «3_< j ,jL>J!)) oUI^VI * juu Lu^ « fJ JI 

1 'L »^V1 ^l^jJl ^£i BjuJiaeJ 5^£LJI ^JlA C4-Luua daj^ulu ClLij>%j 
4_jjj_uaJI 4_Ll_j_uaJl ^jri_j ^>dl lj_A . J-uu (j-^j dJLo 

{j*'<c' L <^!1 ^a_j 3-L Luj Clt-p- 4 4 JVjJ1 CjKj Mill (jjS Liaj! 4-ul^uv^lj 

.^jVl L7 I^ ^dalj 

(j- 4 La CjJu>. ^^yJl ji h r tl i ,n (jl ^dl 4 jJ (j^-u^ c_jL^ 

Cj Jl_>J VLlLa KRL, ^_y_b 4 w L ♦ .4_3ll3e-o jdaj CjL^>.j 

^LoTlaVI ^jVl 4JUJ1 t4l>.j^ jl L yASeJhi SjL^ Lai 0jLl£,l 
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4 Ij i njj 4^a>.j (_jJL. (»La3jfcVI <-■ 4_ulill (_y^ La! 4I (_^=>Le-iiVI (_yi^. 

4^>.jJlJ L±jj_ 3 La £4j_aj (jL£ lil La j_jj_3iI <LaLc. 4-Sjjla i_l!LL& (j-aJj 
(j^ajLi^ajeJLl La LjJLLj . 4-ii^. i_3jji3JI i_£Jl!I £ys 4-i^l^ 

U-5\ (_£4^J jLa (Jj^LV! i.o LJI jl j" Ll (j-5>-Ij i4_jjJLIaJLl ^aj3tl 4 jjL^J! 
jLieJl (j^a 4U V 4_jl (JjjJI LjJSLaJJ .jjaljJlj r~ jr a i11 (jlj j_j£| diLs^Lo.! 
(jlalj-c. I (j_j£i3 LaJ_ut3 : Vj) J n a ljL>. CjIs^LLLV! tfJLA jjLc33 LaJ_i£. <_L3 jj: 
4jjLSi 4j*£» jj^a (^LaJ 4_i£Llj 1 Ijj^iajVL 43jl_Lasl 4j*ia~a ^ILa (jiaJjJJ 
. 4 jj« ut 4jjjj 43jLLaal JLaIo.1 (_/** j L <" J^JulC. i-iaL|4 i«l00Se COUgh 

nJj-LaJI ^jjVI (_^3|_jLsJLi ^ jtVi 1 11 a >1 ‘n mi < a. 1^1 ~t (jl Jjj_) Lul 

4 I a " ■*■ a j»IJ3jVI JjL^ej (jl (jSLaJj . (jjJLIIj jjj^aj i(jiajjiJlj 

jJL 4 ju1jJl1 4JLoIL>>JU pj3tl Lai .4iJlill 4 J mi >tL 4 L 3 i r, i(jl_jJjVl (j^ 1 1 LaJJ 

(J^ mi 1 l—i (Jjt-i~ - nil i—L^aj (j_j£L ljufc (_5-l^_3 i(Jjjl j-LiasI jl ij_aaa*l (j_j£!3 

^LUI 

(((La (*3j) V*j 2II) J^laJI) 
(((La (Laj) (ji=^»JI) 

(((U4k^)^m]|)jS J JU) 
((((^jjl j^lj-a^-l) ^VLa^VI) 1+j2S\) (j^UI) 

. 4 I .mjJI CjLtjLi I nil (J^o jl (jVI (_)iajj«JJ 
(jl (jSL«jj .(jLSLU 3 jjaU (_^I^>JI (^Jl>.J 4-aLs 0JL& . 4-ajjil! - I 

.array 44jil 1^1 a jl jl i4-aJ£ jl i^Laj (j_j£i 

iijL£) : Jl^ 1 
(((O^Da^mJi) (j^ui) 

4 j i^iLL » (jjl (_£jLi£LLI 3j_udk! CjI ci i^ll JL>. I jjt (j^ill (jl !j-& (j i«jj 
LpI .« J n I» (j-dij 4_4 -l 3 I4I Bj-uLU 4 ji^L>JI o j_4> (jlj .attribute> 3j_La-a 
. Qaa>-j3UI-i_£jLi£LLI 3j_iLLI 4_LLasL>JI 4 aj°i (_,-A « j 3I» 
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6*tS*$JI OliUSJI 


4 j/^Ue-L! Lr l^_JU 4 _uJo!^Il£ V! 4-^.uijI ^ <^*>1^113 VI ^JjjLiil -2 

(Jj-i I4II J m t il . iSj ^' CjLsjJLjla l_jLlC. JulC. Sj-L^JJ 

«^-3-La-UI Jj-uj-LlI ( jy lc <-dJi j3Jj £)l 

c '■ 

((lijljl 4 aj3tl) £_jJl!I) 

((( 4 Jj^j) <Jk"J^' - 5 - u 0 

dur^J^ ‘Lojill) ^ill) 

' (((3 J^VIjjl*) 

tiilij «4» 3Jl»JI JJLc. 4 j/^La»» 4-ojjs (j_J^ cr^ 

(^L^S JJl^JU <jl_i£Ltl CT^i «cr“J^» j»Vt uW^ 4*^1J^V! ^Umll Jii> 
(J».j! 4 j3j 3->JI 4 aj3lLi 4j 4 aj3tl CxJ J u i mI ^o3 i«3ju>JI 

.« 3 » (_ 3 -Aj 4^jy_*jj cux 11^? 3jj>JI 
■ciVjxjJ. 1 (jjs iLuLa J£Li ^ slut, tjj£sj .constraints -3 

c^LS tip* ,jL^V! oUr, U , „ U a ! t^N ♦ t I 4-^J^JI i si t i i ^ ^ i**i ■"*■ t 

^4mi ^oJ I3j Lai . S 4-t3JI £_a 4j mi a" a L$jl 1 Ut, ^yJJua .4 ^jLl 43 

. 4 cj3ll JL>.lj (jlj L$] 
j-*^0 : JLLa 
(j-i-us <j-a >&f) -i$ba) 
(((150 ^ JiT) 

I3j ^1 4-cjis \j (,i ^aljj^JI (j| ljufc ^yjiiuj 

. 150 ,jj9 1 jI j3i^i (j- 3 <J^I j-ojlII 
LaJj^. iJjjill ,jj9 4 _l4sL>. 4JU. sjjtj .possibilities 4j£LaJ,l -4 

. La 4 3 i^l 4-c5LaJil ^j3ll 
(J. “i~?.' 0 '• JLla 
(((bujjjs J^jLa) 4 K aU jO-l 3J!) 
j-^jLU I a ft ,{j\ " i~l (j \~i aj3 i 4 3 i^t 4 i*\ a U pj3tl 4JL*3 j 1 <g4 

43.^\t neuter ^Lii.a jjL>JLI 4_4jjs a 1 V 3 JjL*jj ^1 ^LllLij iiiuJJ.Ij 

.«(jjil>J! 4 3 1^1 1 4j»JLl 4S 4 aj4 C<, .1 jt JljLaji)) ^jsLjjjJI I g i3i4j-^m 
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lila * 3-2jjla cj-^J ..intervals Jj-aLill -5 

(((150 j^a) Jj-al^is) 

(>.. i .ijl 3JLL 5-ijIi5La)3 njtaj silib ^ If. . procedure -6 

JaLiJjVl)) (jjs Ij-ifc 3' 1 "" 3-4jj3 

.^KRL^^b 

tj $ mi tl (J^Lc CjUt- jU i n ) » JlLc £)LK jJa-x-ll.3 

a A .tAj a U>, ..Ij t a , „\ ^j_i_<_ uVI f LTj 1 4_u_aiI 

t ,nj i^jruaVt 1905 Jjl (jl 4 rtja*w ^Ju-a Kj-tfK Jl>- G 

jcJjllil (J^eTu cJi j_<_u ^.lluV 1 (jl 

1 1t a / <i 1 a / / (< 1 1 ^j|^5Li I ‘ »~< \ 1 1 1 1 a > < <■ 1 1 

(((311) Jj-al^a) j»jj) 
(((121) 

(((990) J^!^) 41^) 

j (( i V 1 -^j) 

((Jl>.V| . ..*1^1 (j^-SVI) .s^a) 

^ J)J < t—il i n^ .) ^1 jl>.1) 

(fi^O 

U^ii) 

(((((*iuJI) 

ij willJ 3-4^ JLs-G Bj-C.1 i .1 a a AJUj< «J|» l_La lJljjjlIII 3|j| J_<ulj o 

i_il i ii ■>. 4 a j taj oJ_& i^-uul (_£ jJI jjLjSUI (jjs 4 i i utlj 

* I < (I VI 

4_42_u^JI «U-l3 Cj^-Ju UK UaJj I a A .Uj 3 J_>o .demon 4 _<_uI^js. -7 
j-sc- T lj (jl 4 KUj i^jJI «jjj-U-3jLa/J)) (jLK Lujj ^jKl 5U .3 jKLlU Bj^ l o J LI 
j-uu UK 4_t_t_u_U 4 _<_uI^jv a ^jtAj 4 jLK ^5U_l 3 ^ ^ | VI Q^lll 

^3fcU! (_yic 4 ajkjJI 0jufc JlLo 4aLK ^^5 Uj .SjUu^M 
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6*tS*$JI OliUSJI 


2j Lil) 

U>0 

I 1) aj-iia) 

(((((u^O a-W 

: 1_4^ 4-u-uJl 4 4_iL^ ^jSLcjj 

(u>0 ^ 

(0_>UI jtii.1) i-2?l) 

(« Jj )« M ia jlgj>JI)) j^a-l) 

(((“Cr 1 ^" jL^-lU 
.hierarchies 

object programming languages dil_iL£U oUJ L ^l^ufci 

a IU 1 1 cjLL^J! ji^.ljp3 <J |j| L^jjia ^Jl f Vl djUmi (> JLSHVL 
euULSLll (jjs ai,„l,,, }jiLo (j's cj°i .j t*iill (jLSLlI t_g >na ^ 1 ^. 

JjjJbll <LvjJI (jic. 

(ulfcpO 

((«jjt-i_i» dll a isi) 
(_gjLj£ jL^-i_kjj_»3) 

0su») 

((«jj-^a!» o^O 

4-o Lju (jL^-e_3jjju) 

Osh,) 

((«j.jl^j V» cjLg-ua) 

LlA «^)) j^OjJ tC-.«-<-u-J 4jlL 3 JlC. L<-U-,QJ ^LUI jl 

.^-oLjj-AI «<__»)) j_OjJJ ^_oLjj-lII ^jLSfcTLt.u.1 
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i^liiuoUl .ISiJI 

JJjOll jIij^J! 

« )» uxa ^ylc j-th\-j-& Jj>- (<LaL*j CjLox^) 

j.jU~ :<_j 

(Jj jmu q (jjle. Vj ((^^w)) ^j Tu -u-a uXjwjj V («|^d.)) CjH^d) 

<(^jLLd» j)~ < m a i _ r ic ((^jL^)) ^ jUj : c_s 

6^ O^J «l£^» (Jjp-uiA (jr^- v («l£>>-» (J^lil) 

«(^jL^» j-ltdl :<_» 

.((Jjllail)) 4_aL*JI CjLLu-iJI £_a ^ <(4^LtlII)) CjLL-s ^j! 

Handling objects «iiUiL£Jt J$U 
jujjtil £j\j ^j-a 4 U i j| La 4.ISL4-U (jV! 

1 g 'i j i <>« u>^ L* 3-iLc c 4_Laj|jJlU cjLjLxSLII 

£—a Jj a**« j ^jJI £)Lj£J! juji^o j_a 4_j jJLLaJJj 4 J Mil mmII ollMc 

lips - A~tlj ^jLLalll j<-^ j-^Lj U»«t 1 cjLLu^I ji,l 

4 JljJl^HIIj j_U clitalj-La-ds^f ( jr J-LaJ! mhII Jll9 

\ j *> < "" i j^s> ^ju^'\ ^ jJ I jJnS S 1*>\~*- C s aJLv 44-t.a-t.uJ .>■ I ^j_a 

. Jj^dL^iJI ^j-c j-^l Ij jls V> 4ja < <r<U j-M 

Szolovits):^ 15 '* 4jMii oVL>- ^j^.1 .oljL^LI! Lo3jLc.j 

i*LJL>Jt diLUslj^^U *l«jL9 ^L*a I (jLjSUI Laj-lg.-3 t~i ni 13JU. 

. Ig "-a- (_f Jjj ^ (_,in 

uliLualjJLaVI 4_a-jL-2 ( _ J -3 (jLiSLI! £_l3sj Q^SLj LaaUjoi <UL>. 

.S^jLSJI a'jji> ^ 5L»^ <L^l£L!l SjilLi (_>^I 

^ tj->j a J ^ UL^- 1 L.\if-3L , f :.* j-ic. 5JL>. 

. «L^ J ij J«J jl IajLSJI diLLialjj^V! ^ (jL^JI 

t^jJLllI MitLi djLual^It^VI j. 1 i"r>»l 4jjLaX. ^a-La_u La 

.ajjVi cjLilji ju- 4 -l 

4 a I a ~ M lXc.!jjJ! jal J V~i i »Li 4 a |~i->J.I clil-LialjIl^^LI djljllal “ 1 t ! 

.cIjULJL 
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OliUSJI 


JlS lx-4 u-/rti-v. cjLjLxSLI! cjL^_lL2_<_u ^.LLgoLj cjLusI^Z^VI jLlL>.I -j 

4 J-j- 3 jj-a jj-A 3jujcv ^LUlL-uI 

£)l Jl>*j llil 4(t_j) 3jU->«tl SjjjlII 4_uLS!_cJ £_c 13JljJljv. CjLusIjU^I g-SI-goj 
l-U 4-11^1 4-0*jj .^_>.Lj JjL^L_uJ £)| c-aoej ^yiLsJI 

^ 1 r. Jl^_H_*_j ^jLtiu tiJJi 4_jLtiu 4^j3tl »1 3<>>] 4 j i <; f. ^.LliI 

. Jlc.I j 3 tl 3 JlcLs 

4_2C_GO jLaiwI JULJ-^uUlU (j-A LAp “-A 

4?Jl_<1> 1/\_j j_j-j_x3_j_U 4 _j_ 3J_c 4_<-ul j i n £_uoj-J-4_^L3JI CjLgoI^IsVI ^L4> 

r> 3 3 I j| cdjLOoJ 3 Jlc »1 Ur.l jl t J<>i4V' jLlkVt -j 

.4jjJLLai,l Jojj. ,i,n p 

4—if>iU! 4**Uf V 0?4*«*b$ 4^U 

Reasoning from incomplete information, and by default 

* ~j_£i:J1 421^1*^1 U ^3> V aillSJI cJu^Lxl! 

4_j_L3lJI (JjL_ujJI 4_c«:^La ^ JlC Lj jK 33 3l£Lt_a 4 _uI£LaJ (j*u 

£^311 ^Ljj! 2L^Ld! CjLsjJjlXI 4_JL». 1 ^At jlitjl 3j-?r mi^ 

doJ-^t Tn -ul 4^ ^Reiter t*>-V 1 a ^ 4 1_La «3^-ge-tIall 
1 iM 131)) ( jr i£. ^ol3 4_3tJj-GO 3 JlcLs ^cl rt^> t^>Vl ^l^jJI ^- L gj > . 

.«....(jjl 4C-iLaji-X-l \ 3JlC.Lj9 4_ujl a 4_«jJl*_4 ^Lllu-uI 

^a J-aL> l l] 4 lj ( uj L_uL_J 4 _j_uo 4 <n <7 tl ^I J-3tTu-uLa -ClguVI^ 

»1—uTuVl p bs ♦ ^i> JSLtTu Jl^G 4-li-^JtJl SLpJI pbs* ♦ A Llll<-uV \ 

jj_j_LaJI ^ h♦ a » IIIj3 Jj-a clllij .« I 4-3 -go L^J ^LuiVI ^lojLA)) jl « I jSLa 

Jlj / a J3U;t l 4-o»llll £jjA L^lLgu ^-oll^-xJI ^jl 3J/>> t IjJoj J 

^3-^sjJ 0 a (j? £>* (jlila t^c. (jj-ys lj'^ 

^yC. J J J «"l II (j-JS J_lV lj_a ( _ r Lc,J , tl J^l-S i a dil»l i~~l I nVI 

i^JllII miIL 5fl_i<i->JI 
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<-4- 1 28 ((jj/) 3jsL»j 28 ( L yj) LL 7) 

i1 ^ .,. \ 3jLki | ^ ir~i,i 1 1 jjLi Ijui LJ ^4 mii V ^£L!^ 

I_al JL&Vl (ly 1 ^-l JlJ V <Lix*j IjjLta (jl Ci m 

:4JbJ! aU,,,.^ 

(j-u-ji ‘ (J-U 

(jl CjLajJLaJLI Cj^-csalLsI jJ Qj£Lj 

.^jUo <(^j_o» 

<L>.jjJI ^id ^JiieTu-uJ J 4 nil Lo 3-iLcj 

(j-* 3 1 ^(J*-Xlu-uJ (jl ^ 2 O-jL^ lijj * Lj\_X^ (J_u |jl» 

c j_a Bj. ^ t?!I «r> mi j tj C^) cl! tCjULuJI 3 jlc12 

4Jl1 BJlcLUI oJJb Jl3j <L>-jJlII jk >' A ^-ukl-d-a 

j-^Lai a u,,, !^ (I8 ) micro-planner not, j^l^U! a u , „i^_. 

^Jufc jJJLo (jjJLJ j-j-j-laJlJLI 4 JLL 3 dtse-o^j 4 jl 1 Vj . THENOT 

4_ullXI jj-ds (JjL& jjlc a^L^i j 1.1 L^jjju (jV tBjLcLBJI 

L^i 
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^m,\ 


gjjifcJf «-mi &ij4 

C--<-JlJ 4_jI_IL^ ^y-I] ^jojLLII j k» 'J 

tc.<- L . t JI tjj* L^jl jl U Mill 

liJjjjt ^-Lc. SjJlIII ^JlC. ^y&ju La LlILc BjJaJJt 0jui> 

J -ll ^ t J 1 (3j^° *■—•tJ- l-L^lU <l*JLJI <Lla-aVI 


Jl^ t L<-uj VI j. a* 11 0p>"j Cy* 4_>.j 4 <?h U 

4e ai ji\ <> <E ijJa-iii s^i <> cjUtjVi oj! 


4_jJLl 2aLa£ CjL} 4j?e_aj_i 1] ^>* <—3l ^1 

LjJLx ^jJz- "t i n " ^yJlJI Cjlj^sr Mill 4_J_Ll d^-JI 
^y-B 4 —lSLa-U Ml 11 CjI£jj>. £jLu J- l la T J 

^jiir" <»ij £)L_ujyi (j! La^ .(2-14 ^jSLcu jJ^jI) 4_jl*JJ1 
(j nil) mi 11 (Jli-A 4 jJlI 

J y Lr^ L^J_^L_uJ 

oLls&jjIjJLjjVI (J-uj 2J ^ J-s r~ < iij 431 


J »» < > " j 4 UU4 J (jf ijz J«laj (jlJlj 


(_5-Ijf (j-j# > ti '" ' t l (■ i « 1 £JiljJ dLb (jl^ Jj3j 

^jjuj t^yX.1 rt-"> t^>Vl (jy-3 (jr\IL>.hJI CjLaLaILaI 
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j»Lc. ^Claude Shannon cio-Lll JL>JU I juk ^ jlSLaVl ^j? 

Ju9j . Juu <_J^C JlS «(_ T cl_Lla_L^^M ^l^jJI)) ^-<-ul £)£Lj ^ LoJ lIc 1949 
^-j-3JI {j-a 4_Cj i^UI LaJj^q Qjp , m tlj £JjVI ^J- u -g T J LaLteaj 
t3 = i3 J_j^J! *5 = 4_uLLaJI i9 — ^_jjjJI) 4_3llL>J.I I 

Jj>.% ,3^111 ^Lijf & j_uaj ^uj-oj ^ jr 3 L^_«lJiifcIL<_uV t(I = ^j£L<_ujlJ! 

4 (2L&*Jtl 4_u^UJ! jjkl) Kj^J! ^ a.Ust l 3jOi> jLl^Vi <ya 

^j-aiij 4_>.j_}jJ,1 j 1 SUj^t j^l mi tit 4_JL_u 4-4^ »1 Ur.l) i M»tl 
(j -a j-dsj cJ^ Vl"n 3K miU 4j>JL*J, 4d»ljZidl . (4_pjJI 

^JaJil i^^jJI 4 jlf. (__£ jJ! t »r \1 I 4 _£LaXI CjI^>JI ^y^-4-Lt-UI ^-Luaj? 
Ijij £)j^Lj <_y^l t4_$_t-^>J 4JSL4JLI -ijJj-II ^ -- l ^ > » 

(J^i 4 _^_l 3 ^U9£J ^_«LjJ-jj| £^j 0 J-3-J (jl tljtSLAj .. L4] 

£ L-t£.^U £j!dj J <^4l ^1 4^j^>Jt jLllvI fU t4.L*.UI g’Lusjl (j-° 

♦ ^_aLjj_jJI 4jj£ (^jJI ^j-5e_tluil i-ug^l] 4 _lIIj 4JL>.j_a 
p j j 3 ~ ^ ^1 ^ < j-jj t*»~ jJj>. | ^yc, 3 Jlj jl>. lj_uL*_a *ULv 

^RichardGreenblatt idi^iijj-a. JjLSujj r>SI J-la .gjjliMitl 4 _l*J 
J_^>UJI t_ <r.>U 1 ^-jj^e-JoTiJ j^la IjLi ^1 JisfeTu-ul 4_tI33lI ^.uTu-uj-tTaJ ^uj Lc ^ 

^-L<.U-l} I l^Jn fltl (J 1 JuLLL.U I ^JLc. lU12IJI 

^JjLo ciJJj Jlla j-uLaua cJL>.j| JlSj ~ |T U ^ ^ 

&JJb 4-L^-A1 (jl VI CjLuISLoJ ^SL^ r JIj L-jJtill 3^_La_U_uJI 

O^VI 4 J 4 &l J 3" 4 it- J « HI jilJjl jj- 0 c 3h-?eJ JlS j_uLaJLl 

. 1 /♦11 1 £yA 4_<_U_LJjJI si 1 1 t**t , i ♦ i**« 1 .. I UJ£ C 1 ^ 11 i , , ,, \ S! | 

LjJLso Lilli J-P^.! Igjjti 1*111 1_L*1I >Lij 3j^0 LoJLi£.j 

(jl £-a i^t'\'i]s\ ,^VI dl^jJI j»La| 3 K mi a Ct^ 3 " J !~ *-* t^lj4-tlac 

^uLmjVI JVJlLluVI £f (3^ ^ (1984) (j^l LjjLsG Sj^ljUll ^oljJI 

Ll* jJjj combinatorial explosion ^Sfrlj-.tl jU-AiVI jli . Jailll ^ VI 
^l_LLSjVl (J^-l ' "” i — LSC -? * I j* a (Jj - *-" I Hj ^LlujVI (JJS 

Ja. f_jl\ (_y3 3K Mill JJLxjj Ij^lj ‘l-4aJi J-Lssjlll (j^Uj ^ji\ SjjlLII 

j»Ji£. (jjs ja^jJLi , c tUI Cj^_jJI JjJls. sUSLall J^lsJI (_^l iJj )j3 a 

<4jLdL>. ,jjs 11U d~i-»- jll aljL>.l 3 JL»jjjiI j-dalDj . Ci-a- <11 4jl nt~. (J1 a’s" < »l 
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^ \ n ^ ^ i*?‘ti < U , a lil 4 jI 

. 120 I0,j±u iudi a^J.1 j-LijSU (jJSJI jjuJI 

3j)U->JI jLlo.! j ji.-~\J i4jJLjiSlII atSjjiaJLi (JjjLi ^ia aLscjsjj 3JL>. ( _ r 3j 

J 3 . "V ^ 1I i«Lj£LaJ,l dsl^j^sJI Sjjcji p ij 3*i i 4 _ljlU 1 ( _ t 3 4-riLlll 
l_i£.^UI jliVj 1.1 3jl3c. J£ i_gj" 1.1 a «tii J-aLij-JI ^ysjUn^ i J JLajl Jj^£. 
«(J_L3a_3^/l» _}Jl3s3j La 3_slx.^ . <\J 4 imi <1L ((J-Lai^VI)) ^j-3Jl jjjJI 4 _jJlc. ^jj! 

jjLSj a-i » l_i (^jJI jjfc IjLa .SjJLajs 4 3jkj 3 aj°l atiujil^j LlA 

^joUj-B! ( _ 7 i*3 (_yl*3 43_il3jil 4 _JLl 1! 4 aj3tl (j! JJU*. ^oUj-BI 

' (oJ .*-*^ ' <- > » 111) 3-Jjj-3JI ' 3 »ll ^3 a ^j3tl Jjjj jLiieJ jjl 

I j-A u a i *Oj l. .»UI) 4-j^.jjJI Jl3j«J! ^ L^iiajj 

. ^minimax algorithm ^J^Vl 

< Uj i u) JLloSj . I -14J£Li (_yh 1_L& ^JLa-ii nil J-iLc-S \ £3 



W: Wight 
Sulla R: Rook 
ill. K: King 
Jj B: Bishop 


B: Black >jJ 

Kt: Knight 0U*- 

Q: Queen ^ 

P: Pawn ^ 5L_p 


. 6 . 


A>-^Ul C->L4^lpj ^]a3 5 .Lc“I 1 — 14 



^ iijtill dJij (^jJI jJajl <®Frey i^lj-a iIjl». 

^_aLj^JI ^j ^ j »lTl>3 yjt U£ ^j>vj^VI L^_l3 l-.<jlU1 I Jl_u *2-14 {JK-Ju 

<Tm ^J-4JJ *<LullaJlj j-jjjJI CjKj^K *4_&L$J,I CjI£j_>JI ( j^c 
4_c^Lc. . Jij_<_u^L! (jLjjlJ ^ i £' ‘4 ^j^C. (jr L> ' 5^Jse_tlJI 

jl L )A_j_j_^U jjjJI <jlK til La j j! j-jj-c JSLti jl 1*JI ^yic 

4—U^-U 1 J^LLM VIJ . Lll>. 1 L-i-uaS^J LK t I IjL^J Jij-t-u >U 

31 3 m < a I ^- J - T iJ jLlitJ (j\ t«^jt )) 4-*ajLjr" mi 1.1 

♦ l ^j T l*.u. U j^T jL^o-' o^-A-A (3 -a^. 0 <^4 l 

:^JLl]l ^ylc £_La_3JI CjK^ 

e5-e7 * »if. e4-e2 < nr. -1 

d6-d6 \^£j&uu±c. f3-gl -2 

* 1+ 4_?t_u_Lll ‘5 <_y-3 4 _uL$_l!1 4-<ul3JI l t u - u ^L9 

4jL$J ^\ J-t-saJ (j^>- I jSLfcj (jj£ 1+ 4_4J^ ^\ Ljjj-A^ Q*t < >|J 

p <j 3~ < ^_fll_j^_jJ1 *.j 3 j (jl jljuj . 4_4_jj_^3 ^jL>J! JSLjJI ^ a ^ ~ff 4_*_u_uJI 
tjr l>- cdLafe JKjj *j-tiuLu3 LajJLaj 3j 3»lt 4 _^-l3JI *>jla ^Jo-a-j *Lo 3 jl3^. 
. 1 ^ < f. 3jJu^_La SJlJLc ^j-A 4 _ljT i{ iJT lc. I ^ l) J <>>4l 4 J j il < 111 

^1 t( 6 ) JuljlII ^<uj_ 3 j (j _4 4~t h (j^>* I J&Jb ^-aLjj-iJI j *"( ( nJJ 

.^jSL^-a Jl>- 4_o_il3jJI ^ 4^j->JI * L3L_u JJl>J,I (J-caJI 

(Jj i t » ^yl^-j-Ia-LlJ *3 Jl3a-o ^ajij-33 lJuLIoj J <>>4t ^ Jiir" > »nj 

L-t^ JO * 4-Lt-U 1 J^Ld^jl ^j-A O^A-A Jtic. .^Ldl tUj Milt I Mitt 

^ 4-UjjI_3J1 JJulI (j)^_t_u! ^^12) ^j-o^ ' ^ ^jjjI^) 

CjI£^_>JI fjJA ^jSU-A ^JLC JjaV ^j_U_CJ LL-J-U2 JOJ *4_utill 

jjfc 4jj£j_U CjIaj^J,! JJulI (_^aj *c-tx JOj tciJJUl 4 _«j^L1I 

:4 (jij (Cl4> 

(^-^“V-a) ^ + ((Jjj-uz-l-u^) 3 +( L > a ^ _c r^) =J 

(«j» J 4 aj3Uj ^LSj) ^jia-uVI 3 j_la ^yJju 

oUjjI! ^JlC UKj *J^I 4] 4^.1111 4-ujjU]l ^JUL UK 

*LLa_cl ^yJI oU UKj*j^? IfL^yl^ ^uuij ^U1 4j^jJLI 

4jjJi,l 2- 14 ^J -t- t T u ^y^ 4^_ds^JLl 3^-?r Milt ^_y-La_<_u^JI ^_uail 3- 14 JSLtTu 
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V^llaAuoUl pISUI 

j-c c« < nLuj 2 3 jl2jl!I jj! 4-14 ^JSLju ^_udjj 4_uL$JJI p j £ 11 

*p ! e2-e4 ^JLc < <-ss_i Ijufc ^JLc.j 4 1+ ^^ ^\\ d ^j^tl 

: tjr lj L« Ja-S-JI ^jlUl t 

:^ ^ U ,",11 c-.<jl! «jLuI 4_u_tu>JI ^Jl^j (J|j, uijtl c—t^^UI ^jJL V - I 

^j-5cj li JjLa lU-uxl-u V! Lo 4 j 4 >JlA . 4jIJlU 3juL*_a L^jLs 

4«UjtiII ^Lusjl (j-* 3 4-lj-la ^j-Sj V 4(jV! 4_>.LlI,l 

. 3 JlJJlC. Ls^T ^J.OJ (Jj 

Ju ««J 3jLL>JLl 4 rtjhj-11 (jl (jLa-tls (jJLufc (j-tui -<—j 

4^)1 > m^tl jLSJI (jI LaJl^Lj dl IjLu^l lLILlA (j»3^ (jl (Lb® 

.44?jIqj L^JL>ol ^IiJLjj 4L^jI <m^v lju>. ( 

^JLc. ,jj9 Jj! (j-“djW 3 -hjiL»- (jja ^Jacques Pitrat till*. <jl£ jlsj 


Terminal 

position 

Legal Moves 

Moves t 

ocheck 

Center squares 

attacked 


White 

Black 

White 

Black 

White 

Black 

5 

27 

29 

2 

3 

3 

3 

6 

27 

32 

2 

3 

3 

2 

8 

33 

33 

2 

2 

2 

2 

9 

33 

27 

2 

2 

2 

2 

12 

27 

29 

2 

4 

3 

2 

13 

27 

29 

2 

3 

3 

2 

14 

27 

25 

2 

4 

3 

3 

17 

38 

34 

3 

3 

3 

3 

18 

38 

22 

3 

3 

3 

2 

20 

33 

35 

3 

3 

3 

3 

21 

31 

33 

3 

2 

3 

1 

25 

30 

34 

4 

3 

3 

3 

26 

30 

29 

4 

4 

3 

2 

28 

29 

29 

3 

3 

4 

4 

31 

30 

24 

4 

3 

3 

3 

32 

30 

28 

4 

2 

3 

3 

33 

30 

23 

4 

2 

3 

2 


(5) yjjji) Liij - (SjJs!l djt vl-*- 3-14 JSLi 


Loji^ li^p. i® Wilkins jJSLLj 4 j<-u ^3 n?^Lc. I (l) <U£LJiii,l 

.3jj»AII (jt-H-a- «i"l 4 ±u_uj£ high-level shategies Ldj«J! oL^jjIj^uVI 3j£a 
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/l < ^ \ q / A ((Oj n, 11,1)) 4*3 JLsjfcl IjLA Jjuw Ju9j 

(jj£L j Ju9j . 4 L^JL^I «Sj-tiajJ.I» i—3^-*J O-o. 

jj-aJLJ tiHil jl«jLUaJ.1 jj-* 3 ‘-i-LL jl 4*Ustl 0jjt jl>-» jjk 

<—SJl^JI jL>uJ 1 g 3 j 3 ->o (^jJj L^IjlAI ^<>nj t«jj>.VI 

jiklJI 4-i^e-UI^T h-liVI &J-& Jla ^ jLSfcTu-uJ jJI 1 t*s~ ,,. . ^_t_o_ujJI 

4_l5c^_Lo Jib 4 3j3*>o Jj'*-~ > nj j^aVI-^Lc^U I jl 4£^_>. mi»I 
jLo^V VI ^Lbtj V 4:V- 0 ^r, ,„ll ±^J\ 

. 4_ui^jJ! i_ £> I Joi> VI Jl>. I 

4-L.3e-.LJlj-T(-<-uVI J^ Ml 4 3j3*>o C_JJ)1UU ^ eiUL4]! 4 a_j_lLj _}Jl>*jj 

l Lp ‘“it? 1 4, l LllUl 4 _jLcJ>* ^-cLjjuJ! jLoJ I jLii UlluJ 

4_^>.L^a l_A Jl>-I J Ju9 3 I jlU-^VI ^oe-3tlJ J^la 3jiC. t n*4 

JlJ?b_j LiJJj J^-uLscIlIj (l) Lu£.^3 L^JlA I JlA ^ ' st «>>tl 

* J_iAJI l11j^>»j jLoJ Lil^ ? jj J_iAl| lLI^scj £)l Ju V 4 jI 

4^j^>JI <>JlA JlLo £)l JljJlIc. j-^Laj JlSj . (2) ^j9j L^JlA LiJJj j_u-sa_j^ 

jJ>J\ (j^ C, ,.r ^_)Jl3j JlJ 1 t 4 jL^>- (jjJ jiL<.u.*Jl Jo- I LiJ^Iu 
L^JlA I JlA t( J_uaJI lIL^oj JJs J-uULj Lj^t-o (jl£ ^JlII JjVI 4 jL*oJ 


I6S 












. I JiSLaj t (3) Lolj-3 

ijjs much narrower 4j.ijju?e_A 4_ot4lU oJJt Jli ^ jLstxiV! 

^Luaj^l _}JlC (js>a V n La£ 1 1 3 a f■ ja£l L$j| «±ise-tJI jL?e_cul 

3jlc. i j r IL>- jI i4_l_j_Ls ^jL*_a <_JaVT 3 Jlc L^btj 

Ja-Jj-Jj < a \^\ 4_3_^_La_j J_a-*JI f Jl_l_j I Jl£_Aj 

<-J&}L_3fcJ ' d J ^ < t 1 £Jl& Jlj 4_jJLllil CjL£jJ>Jl (J.4 I JJl£. 4-Oe-U I^Iu-uV I 
t(j*2julli2« (jy&js>* ijyj uLljj-j <j! £>£Laj La 4_t3 Jl>-^ jJI ((^y-^cVI)) <±xJt-JI 
(jjSL ! Jl£JJ . llsjj_ca]t J- U lJ 4j5t_uj L^U^Lj 3j-5tAJI ^UJ-33 3 _}Lc.l 4jV 

5 a t«^11 cL?c_uj ^yj?e-UIjTu-u VI ciJjJLcoilj a 7>^j U11 ^Ju5> £pu 4 jLcuJ 
^j_c JlJ V 4aV-J_tia3l 9-i^jjlu 4 - l - lC 4 3jlojJ 4 j>-L>JI Cjj-^13 Ju9j 

lJl3jJJ c-.faCj)~ < »n ^jLcujVI c-^MJl 3j_laj J^e_A J_stj Laj (. «< »L>J1 Jujja 

jU r ^l V Ju9j .SjijJula £)l jj ^ 4JLa£Ij gjjU Mitl 4o»jJ 
J_il3j (jl J-^IL>JLl (j-aj TjljJLI oJlA JILa 

4_j_ljj_j?c_jJI jjUI jJL-ai J_l31cJII i—ajLLjjJ! 0AJb ^.Lc. jl 4**<r.Vi 
3j^Lcj . J_l3ILcuII 4 Ajfcf. 3jaLa li 3j»$Jtl ( j^s Ig <^IVn <n 

jL£ 3jl^_4 c_<-*JJI L^jjL^c ^ ^1 iW\ ^_a!j_i ^hu 1 U",, ,,l I jl iiiJL! j 

.(j-LxC^UI jL£ LfrojLgr~ i >ij ^ J yILll CjLo&-UI^IxxjVI i j r a LtSL^j 

^Jljuj 4x. I j-x-i ^ 'j 11 c-ct-d ^_aI^j i- LLi ^£i ^Lstljl (jl i < jj I Jijjj 

^jJ_j j-^_a :^Lc, 4 j>.jj ^cl <^»V1 ^l^jJl g-jj,U Mill 4 _l*J 4**m ^ ^ 1 

C^jLULl Lu^jla (jjJ j La CjJj>- ^^ ,,, < V Lai CjJ ata La 

«^j! UUV a ?.j-tls ^jlb^-aaj j i m 3" ijy jJl i4_j£ 

JaLfc 4 oj^ jJl 4JjLLaJJ c-.<jl! ^_Alaja I (jl <—AJ^JsaJl i I^tP" lj 

j-lJj-o i-3>i£.l JLSj . 4_u«il! ^ joJUJI Jiaj JL3 ^Hans Berliner 

ij-Aj-Il 4_oaj Jlaj£. 1 jjJ i«t\^.tl 4 _aJL>. JlS 4jse_aLjjj ^jl 4_cunj 

a] 4£j_>. 73 ^j_A 8 (jI 4 -l.a.UI aL^jj! Juu 3jL>. 4_<_u1j^ Cj^Ij I jJsj 

t^y-cl r U t^»Vl *L£jJ! ^-JjLj CjJl_>. jJI 1 JlA ^jl£j .^ylioA 

(JjLcu-A ^yjj C-Otlll ^LtxSjI ^Uj2j 4-AJcSfeTn.t±U ^_aI_LU ijyZLJU ^J-A-JU 
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1 i Lai J V~i i ill 4_iLfc jJI 5t-» iVI | JSLSJL! (Ja. j utj 

jl Cj|jLji.| ^l «$ jjjs (_yjj <-Lajil < 3j^» J5-0 (JjL-uji 

JL*_j L-4J-3 Lg-kl Cj < i n 4-j^j mi <"tl CjLlILjijVI j ^ mi 111 _ r l^' 5 K ,^i a 

. J nil IjLA ( _ r 3 

cH^jyt jJiUJ1-l 

( _ T lc. J-jI < .1 a »l t-if.l *KjJI i2jIjLIL>.I ^ lUIxjVI jjjs 

J<U i2 (<u-uj (jrll I (_,1lll 3Jl£.LHI q£. (JIJjjJI J<u i4-3l3iej: CjLojjjij 

0 (l 0 ) j^u^^bJI jmi. 3 JSLJJ l, 3 U; a ^hll JSLiJI^ 
. Evans and Bundy 

g ~ 't"( i <nj t^u<-uj 1 LLusj Vj! Ju>o 4_3j^_LaJI 

2UjL>JLl SjlcLSJI ju>o <jJ BjLcj t4_Jj ^jJl ^-t-ujJL <_Laj^p 3 Jlc.1^ 

(J-uDjld! ^-«a tCjVL^TLvl 3 JlC jl r.^1 £)Lp*VI < ^ «lr. 1 £jyju-} 

(jy ic Luajl J)«U n 3jic.L3]l 

(^JlJIj C-A^jl! l£j-aj J- u ^ JljJllC 

4-luJI CjI^Mc 4^1^ ^ -L l aT lI 1 4_<_uL<_ul ^ If. 

(j_4 JuV (jl£^ ^SLIj t Lla 03^ Lu_u_3j Li 4 -lLajlII 0 Jl^j ^-j 3 < . a A h -^. 11 

(JL-3-TuVl^ <-dJi t L^o jLgr~ < nj (j! c < < 4^txlslj 1 

4_c q _a L 4 ] J- l u C lJI 4_iij 4 JLa^>* ^j-4 


O 


t»djSitib> 5-14 js^i 

ten'll 1 n !■<-»^Jl UJ^Lj Jjl jj5L«j . I jSL&j . dlxjjiVl (jiJljL^^Lstil 

-14 JSLS, ,> aitwi 

. 4 Uj-a- a 3jj| Jij : I 
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.4JL>J_i ^ Jlj :<_j 

. 4_La_pt_c C-*lii-a : ^ 

••(j-* m <J£-«i t JSLi (^sJI 3o£.LiJ!j 

«4id»|j «4_La_i5e_4 jjlC. 

: Cr^ £ Cr^ 1 c3^ 

. 4JL>»|j Sj^Iju dJiLo : J 
-^JLc» (j-A-l lJi_j^_aIL) JK<.~iV' 0J13 J cJu^djJI ^Llj jj 

: 1 mU tj lx-4 t Mill t^2> $.LuiuVI i_4_A.ijJu>. a 

{^jj$ S^jIj ‘ ^ A ~^, ^ ) * I 

(£!>* sp'- 5 l>) 

( c.l"i a SjjIj >Uj-a^a- ( _ r l^.) 

(_i^-1 3^-LaJI (jj&j 

:^jEjUill JSLii l *>1 >3jU | j| ^ll|j 

(tiJia SjjIj iJ jsi) : J 

i_3Ja!j_U cjL^jI iVitl i_3jji 1II 3jjLa ^jl iiLi Vj 

1 ^ at > t l_ 2 ^_*_u ( _ =r 3i1 ^ l LC J 1 CjLJujJ 4_oO^_a-ij 4_t_u_uj 5 a < n a 31" 11 
J < mij a ta f II (( iVI 4_L.La.tJ 4-u-uLt-ul Ltaaal ^ >“,r £j_uLjJ 1 J-taiaJI 

•r u 


«>Ji i»*n »s diji-W» aJ^-2 

d A »>» tl < Ljj_<_u j_tTu-iJ 1 LT 1^I (j_<j 4 j^Lj £_a £jjj_iTa.uQ 4j^Lj Jl>.Ijj 

S (£) 4_ujJlJI 4_a_tiaU j»^_LJI jj_lC. I a . l 4- > - (jj-ijJJ Ju>.V (^)I/) 4_jj3j_*2a]l 

t4-Lv-j-a j|j lilj . 6j-4 <J-£ ‘ k ** VI tTn V i—jjLs ^jJlIj 

tjlls i,j .jj mi \ U _}J_c ^j-c j^fujJI (jr^^ ‘j-4^1 Cy* (^1 

t^j^tfa.L<a-U 4-4^0-J c_<^lI jjlJ! Ar< jVI ^tll j-tTa-JI ^4 mi 

g> ^ <>»tl £j_a> 1^3^* »—jjLoJI j-fuuj . ^_4J ^Lj lLUj CjjJl^. c—<Jj>o jJI 


^JLc Jal <7 ->|J1 tJ-^-LlI J-J-C. JJj-^ 4K Mlj'j . L)J^t 

V 4_jJ ^LjI^ tiJJj (16) jJ_jLi> JLj_jIj jlc Jl£j 4_a^L<_4j 

I r, _jl ^^»VI ^-tfu-lJI I nj V liLl ^)l J-jIsIL_uJ 



JJLujuoJI J»j gi jlxuJI uaI gol jj 


OjZd (j! JLiV eJ uk Jia LjtaLjjj : (lhL> »».i U j>a 

• la*. L£3 

Jd*-) (jl t-i~ . IIj ^oLjj_i 4jb£ LlA lJT c.\ iU ,^VI *KjJI 3 K ni aj 
Jj j * ~-.M.'Uj LiLfc j i_jjLSJI jya-LfcjLiejl i_t>.|^JI dlljli-^-tl a , .iA’ i 

Ljj_j_lss I a < 3 >. i i ,iL»JI K « 1 (jl lxaj idllj j ii -»■" 1j SjjjiiiXI i_3JL^JI 
Js> J-A^ll 4i^?j Cj± ) -■ ■■ 1 1 W^> dA> 4JUJI) iJjVl SJLaJLI 
4_^jl gill 3_I L=cJLI 1 n 3 J i (^-^jdll-1 ^ i a JLailVI (jj^II 4 n i^itl 

(Jj^i-VI 4 n i>i || (ji_i,Liji l~ « - J -a- > ^o^JLSlbl J-d.) 

diLisjVI <t_j| ^oLij-ill ji^Gj (jl juVj .3JL*JI jj^*3 di^LoLtxj 

:4JbJI LLa_jj_*iII jiljIS 

Cy> ‘(1) j-A^II j»>»J 6^ (f) oi>A^' -*1^ 

(j^o jjjj^a (_£l (jrS j n 1^1 = (j») (jl£ lit VI itfjLsejj aLSl i—ijLSJI j! j^-Lll 

i-CLSlJ *11 1 t * 5 i|_{J L(!uJl>. Lui LlA < Us^\l 1 ^jl (_i^sj^ 

4 j «jjloll (j-a (J-a->JLj (JL2ii^U «L2 -l9jJI 4-JLa-*JI LlL&Ljo i 4 iil~i->J.I 

ajj>. L-ut i*il 4_JLa-*-!l tfJL&j :diVL»Jlj dijLaLxJil ^>1 Jiir"i < hLi (_£j^aj (Jjjaj ^1 
ijJ^ mii U (jl *Lii-ur>. jlllaS . <Ail! I JL>. I ajar I a t-1 tVi"j ^jjUjjJI 

Jl J_d (j| <Ljfcl JLl i((. . t _ ? J3jVl ^tll ^ 1^1 ill ^^ Jd '"‘ * 

^oljj_i i.i_i V LLal ii~ , .il Jil«j *^JI ••(!) ,^c. Jijjj (jl L r L ?i! (f) 

j»LliII 5JJ) ^ < .ill (jjl dlljJlj 5K Mill aiuts •a'^l O' 

3Lc.1j_a ^_a id) jLaljtXI ^Laj>. j ' (jl ^xlj^ill (jSLa-i (^1 i LiSLa-a w I d^jj 

^ mi ill Cr^l - 3JL£ - Jl d3^ 3JL=tJ ^1 a i .itl V 4j| j-Oij i JLs.|j JL^ 

•<jd>A^' d^ 

•.(_yii La^ 3 K mi a II iSjJ ‘^11 disjjjillll 

(ZJijJdl 2L1l^J| ^ (T T T r r f ) = Jl :kJ 3 ^\ 4 JL 9 JI 

^ 

— ^_yl ‘.sLoL^iJI 3JL>JI 

3^-iiaJI (jj 3 j>3 cK) (T X T f j» f)-^ 

£-a A £-A i3 £-A i2 £-a i I £-a) = dijLaL»J,l (jjs ic.j^5cjs I iAijI dJLlikj 
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guLUJ idJJu3fc-4 Ccxi VI V Cj^LoLlII 0jL&J . ^jLdJ^JUJ (5 

: Ini I I ^yic I L-OJjJU y\"( 4 4 i 4-! UJI j-uZ I ^ ^ J • k>" 

£j? (jut :4j|juJI 4 U <n 
^jI :4 jL^JJI 4_LaJLi 

t cl^J^-tHtil 

4_jl^iJI 4_LaJLi ^4_jI JljJI g > t~> n < -| 

(^yJLaVl (jKl.1 y* ^Ij j-A 1 (»>>J J^Tj J3VI L7 in a>.!j j-A 0 ) -2 

N (C, ORIGIN) l,n (M, ORIGIN) > 1 
:4^Ull 

3jljJl>. 3JL>J 1 3 tsij (T jLitt 4 U3) <-4 jIjlJ! 3U3) 

(T j») + SuL^JLII a ti 3 ' <=== cbL^ill 4lajLi 

d 1 ^Bundy ^ JliU J^ilSLI! ^-oUj-JI (j^Aii 

(_^sL>. (J-sGI (jl j-& Ltl i y (jjlll 3Jl miU (Js. 4-2jjJs Loj 
i(Jj^>.l JjI 1 11 a (J->d «Lo I Jiieiui I jttwjij (j£La-i Xi <Cil jJLi 4-11 mi 1.1 oj^l I-Jl>. 
IjJjGcj (jl JeanLouivLauriere J!lo (jj^i-T iTjIjLIc.VI olut CjjI Sky 

^L*-ll I) j <~«_yg ALICE (J-ILa ^ j a «~| II 4-d-ilj3 jii$I (jj-la 

tpj) a j "ij Jjj_u al_L> ^ jJI General Problem Solver (GPS) (J-j1 ,„ alt 
. JL>J,I I jut ^ J-iAal ^ ^Newell, Simon and Shaw 

The GPS Program(tUl J£U4t JU» &Ujd~3 

La-£-(<—si J-ifcVlj diLjl j ill) aLul^illj 4_djVl CjNL>JI JjJlt>o <_c*j 
ioVL>JI j-Ltiu cIi^LoUjs JUJLxi Ldajl La^-JjLaull Ja. ^-aljj y& JL>JI 

jjV a j ^^~X 1 jl£Lii dj)>LaL»i,l jjelD (jl (j£Laj-jalj«Jl (_ T a- ( j£Ll 

^LdiLi tiUjij n-s-x^llj 3-L&ljJI 4 JUJI (j -u (jjj_il! JA-* >4> 4Lp._jJI 

t 31"^-" ^1 ,, 1 a ^lc. I ^ Us" ^j£La-i ^Ullj ^J^l 4 lj ( ii^JI 4_ot^_La 

. l_Lu la>ll>.l 

(_^a 4_j| ya i_jLiijdl SJSLAa Ja. jujl eul^ liLa 

«Jj-UI» 4.1 U. (jryj (jNn-leJ (jl (jS>-«J Jjsljt-o (j£. dltic-il (j^i-iLa lOj-jjjl 

4 I j I 3~ (j^L«jj ij-ajJll (j-3 i_a>l" ■%.! I j-&j .((Sj^jjl (_yh» 3JU.J 
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JjLuuuoJI J?9 gjjkuuJI uaJ gol jj 


« Jj-UI jUa2]! Vj 3j-bj V ^j SjU^JI jt 3^LUI ^ i 

ur c.jj?i <_3Jufc I JiSLaj 4 4j Jlj Ju>J 1 < till 4_La£. jl jUai (j-a LajJj 

£)VI 4 (4jJ kJciiSLuJI 4_Lajt_A jl) jLLaJ.1 ^JJ Jj_t^j]l)) 

^_aIj-l-U 3>ai 4 -aL^JI CjI ^ Mill ju».j £)_aj * IjSLaj .. 4_3_j_3_^jJ .UU^i ^j| 
Ju9 cLuL^illj 4_JjVl 4JUJI (jyj Jj3~t j-l£. 1 ^ jjl J-aLlI! (jf 4 4 _aL*JI 
j! 3 j^LLJ! J!la cLLb ^j^-LaJJ ^LLa qjSLj ^ 

j-jJu (jl JjbtJ <bL^ t J^UI IJlA GPS ^jJij (jl ^j-a ^?Jjj tjlU 3!' 

I cJ&Ijl&V! ^Jjjt ^Ij L^-ls ij . J_aLl11 Ijl^J L_<_uLLa j_j_ua_jJ lJlSjJJ 
: L^ji_a JaLoI! GPS *^i, ,,j 
1 -oW^ ckp^ ■ 1 

5 t_i j ] (j^u -2 

I ( JT lc La J-aL*_a (j-ulaj “3 

^j_A 1 A 1 " ^ Lc.JJ jHc, Jl>- I J_>U £) | 4_J_AJ_^£. GPS ^C_4_U_S jj^ I £J^J-<_uJJ 

I Jj-a 4_^jL>. CjVL?c_aj JLuj JjI < <i aj jLiJVt ciJLb Laj 4 JjLcuJ,I 
^-aIj-JI <>« cP>l J^V! JUJU <> *b? o? ^1 
<jf IJljI (J . (IS) SAINT jf (I4) MAC SYMA-JiLo 4 

(j-A 4 i f n i Ml)) g-AUj-jJI J-3Jj_A U£ t^jLlTt^, I L_<J5eJJ 4 IJ^ GPS (jj£J 

JjI < <1 11 Jjv 4_jJLa-C 4jlj_lLjJ J <>.4? p^A ^jJl3j ^Jl <_3 Jl^j ^jJI CjL_uI jjJI 

• « L^J JjL>. Jj^DJjJI <LaJL3T~ f „U 4_jJV!j 

The ALICE Program 12f#Uljd -4 
Jean-Louis-j-jjjjJ (^j-J u^>* 4 Lm mIjj jlcI g_Aljjj < «j 

4jjjSJlI a j ^ L / t i j 4-u^LjjJl JjLJlI Jjtj ^jl-^j-ujjlj 4 jlaL>. ^^Lauriere 

(Uj CjLc j_A->Ji.I 4 jjLij objjLA ^ Jiir^ t >n 4_iL 
: a I j->-1 4 juj I 4J1 ..il I j Ju>oj 

^JjSLcJ J_L^LulJI ^JlA L^JJUJ 4LET «^0 )) 4 A K i l^J I < <l A tL_AJjJuJI - I 

. 1 fit- !JJ I JJutcjj 4 K Mil' L 4 IA 

(jl c_<^5eJ pj^tl JJL5CJ j 4 FIND « Ju>-j| » 4-A-15L j j mi a 4i_£ Jl^J! -2 
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V^llaAuoUl pISUI 

Cj \jujuj 1 JJlscjj 4WITH «£_£» 4 g K i IjSj) un4 t -3 

.4_lL_JJ 

. 4jj_cj j| 4 j_} JlC. (jl tCjljLuJI -4 

4_tl^c 4_<_u_uj Cj^Lj dJLufcj 

Lafcj . 4 _Lula Olj-till Cjj-ll>.1 ^ j <711 (Jl Jl_lL_uLj i Jjjrttl Jlo - I 

L_<_J_J^_J (3^5 ^ '•*-"« < '• J V J ^ 1 Jl SzIlljj Li 4jjL^0 ((^J-O-J I )) 

J_j_ 3 3^_j_ua_SJI Jj_jJi]l JiitZu-ul JlLo 4 _uoLv. ^_uL*J» 1 <nt*> Jj tjj 11 n a C^jIj 

<*L£jdl £)-a j jJs l^Lj Cj1jI_jJL>-VI S JlJjj -c_s) 

.VLii>l J%hl\ fLSjjb 

. JlaVl Jj>JI 4j? jL^iil J-« J^>JI (jrll J-i-ajll! --». 

sULaljjJI j_Jl^JI JjI i .i a (Ja. ule. 43jJlSj (((jji^ll)) ^jiljj_i jj o"nj 

: l( _^=L>. 

GERALD 
+ DONALD 
= ROBERT 

UijGERALDONBT^j^J! <>a eft JiLu 
G D R 4_dj^M j £^oj>J,Ij i M~ A a L^JSj 19000 2,1, 

or. (jr^i j' < Hjtl jj- 0 “LLs-jJ,! ( _ T jfc a,b,c,d,e o_iL£ lijj 

(JSLouj 4 _l!LjJI Jl_l! c£u ^^jaj ((jj-u-dt» ops i£-o->dl 

:aK,ui yjj*^ 
2D = T + lOe (I) 
e + 2L = R+ lOd (2) 
d + 2A = E + 10c (3) 

C + R N = B + 10b (4) 
b + E + O = O + 10a (5) 
a + G + D = R (6 ) 
L&JI (jJjVI oU-hPi i mNI 3 
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JJLujuoJI J»j gi jlxuJI uaI gol jj 


^ ^4 t-1« iil^J L&dl T 

(a=o & b=o& E=0)Ul 
(s WlJ^> ,(a=l&b=l&E=9) jf 
(2) au,,.l,R=e(modulo 2) 
t E=D(modulo 2) 

(jl 1 >0 1 >»".e= 0 jLl^Li ((jj-u-db) 

:(_£jjsl JK i.~,il (jJJ 4_d_LiaVI Jj-iill liiij j_l*j >- <J~>- i(j.a ts-> b, a ijjjs 
d + 2A = 10c (3') 
C+R+N=B (4') 
G+D= R (6') 

d tjla Ja .jjj IjJaj 4-o.jj d ij\ (3 L ya) jj-bj 

3j-x-lL till J-j-"i t ,ib i«L2jjdall 0Jl£J 4-iL«j<JI j a" i <i~J - 

Mill Lc,jJ3 .6-14 mi La^ “ b Ha 1 3c- c< m dll3 

I *~J 1 dj^jLxJ.1 ^ lXJ-LLMJ I a 1 1 >'i . II 4 ^ I -— 1 J' ; ^JI R=6j R=4 

t^blb ajLcaXI Ja. R =7 VI V 

GERALDONBT 
1974852630 
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Gerald + Donald - Robert i^ 6-14 Jib. 




cr 1 ! O^J 

:4«riL» 

tiiVT jj L* ( _ r JLc. La La j-j-j Lj j»Lc, <Ajvjj JjI * hU (Ja. 4_uiljj di_pl jl2J 
£jj^j_a jjtj i3j-uJ-JI 4-aL'iVl ^ 4_ajir~, n Uj inference engines ^L-lL-uVI 

diLjt-ul^" i tiVI JU-4 J^iLaj ^jl i^yoj .<_)L£U! I Jufc ^ya ^a-*-LLll 

. J j3" IIIU JljI_^3 1 L mi 11 (j-3 3-taiiJI 3j^La Jlla i L1*JI 
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sjatka* 


15 


***** 

i?t^ <^>VI ^l^jJI vl gif. ^LglLAl jIj^jI 

4_gl_*JI ^-aLl 3-U . ■■! ^*v ^jJu £-4 Sj-u^JI ^ *> L> <V1 < 
£-31jJI (jy^ O-u Jl3-3 . 4_jJ V JlL_u VI CjL i U j lII J- jur J 
L^J ( _ ;r lll /3 v v U tlj ^_aLJJ 4_jJLjl 3 ^a JlC. 

CjVLsc-a ij? -3 1 g 3 j « U~ JlIc t^uKj 4_aLc (1)' 
£yU aijlUl 4 _jJ_}Ll1I I 41>LjlI 1 £t-u3jj Lg_4 /^3jjL2e_g 
JijIjjJ 1 JlJ CjI m < M t l 4-jJljuaJ' 

(jj-Lu ^L^ILaVI Edward Feigenbaum ^jLLoe^ 
3 jLl CxjI^ yl\ 3 . 2Luj^I j 2uZ\ j^uV! J V jl^Vl 
£~JU3 3 j.' JLia-lj JJL<-u_U ^a J V) I ill La 

(j -3 4_j_CjJ I Cj_}| Jlj9j . La Jl^sj fu I j-A IjJaJ I 
g.L^jl ^pdj L;r ^J-*JI < till £^_xJ! I JlA i -1 Jut> I 
£)-o 4_uLajLI' gl gif. ^Lily, mi o uia ^jLcJ 
(J-A q[£ 4_LuLg CjVL?e_g £j-a g| \j~^ 3 t4_p^L 
^JLcj ^Luut^JI Joshua Lederberg Ij_j,i^>. 

<—Si J L> g CjLLtJ J.J i i(3" J- L l L I Ju9j . 4j!jjJI 

4_LlSL!' t ^1 J L /a 44 j^_3kI1JI JLjc-4 4±£11 

Lg-g t 4_jJLc 4^LL CjL CjLj)j3^LIJ 4U mi'jj ^yjL^-tSLIl 
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£Jl& £y \J CjIj jJI JZLuj t3 JlJ JlC. ^yJI L^jLjJ^JV J-L .uSLi 4_Lc. ^Tllj 

<>Jufc ^j-A 4 -lL^ VI l2jL5j3-j>J! ^J-Lj ^1 J-t-sajlII 

a^JUi ^jJI (3) DENDRAL JIjJlJjj j_> J..UJ! «ya 

.umi ^ 


i to fl-a-*itl ,jj8 j-ijS jjJij (_y£.LllajLoVI *KjJI * 

3j_jL_u]| <LaL*JI ^jkl_UI it ua j9 »?L>o 1 (_y3 j-jj-uJ (_£ jJI (J-»jiJI IJufc (_yJI 

lXc.L<-u La (jlc.j_<ji (j£Llj . ilitj ijoLjjJI at a If (_JjJ 41 1.0 3Uj cda_jJI adJi (_y3 
SJSLjjfcj (J-A»j 3Mia 1 JjJL>. {ys 4 I imj-ll 3 K Mill SjIjI (_yl£. J-aJ«J! ! juk 
t J^l mi a Jljlj ^a-I i-itj II dal im-3 4i9j|jdaJil (JS1 mi 1.1 (j^f idJjj i43j_*J,l 
I L^JSLlj icls^LaL*J,l (j^a 4Jl£. j»! jielLjilj (jSLaJ «4-yi.S» 

3LaJI JSLi* 


4 3l~->J.l ( _ T *i»J! i- 1 -a-jtl diVLajs (_y3 4jaUtl CjLjJiiil! Jaj3 > »j 

4_iLj£ (_y 3 thomas Kuhn (j^S (jjjLa^j 4_o-naj i_£jJ! t-daUill ^yi^- Jli-a j-ii. 

■ 3 <o_> ^43 . ^ 4 \he stmcture of Scientific Revolution#4_i_a-L*JI diljjill 4j-b» 


. «4jjjj dsljji3)> ^a «4jjLu£.I » 1 gj4 (.dsLa^j 4 j_jjJ 4_;1 a c ajLl^Li 

(JjLauil JLaJ.1 aLal^. jrU ^Laa-I 4 jJu (jjSd 4jjLp£.VI (Ja.ljJ.1 1j JlS 

. L^-JI J-LsajjJI jljdl dil^j 1 iifljllj 11 gj 1 nlj3 c_t3cj (_y3.II 4 agll 

£-AJ • ^jj-a-DI J I 4jjJa_L)l (JjojiI (J_ja- (-dj)^ i.~i jl diVjLauJ cJLui Q 5 SL 1 Vj 

(^ylll-^jjAxIl jf 4jjJiiI! oJJt J>Ls- (jjs-JSLiJ,! j^laJ *C±3jJI jjy^a 

4jvjl>. 4laa>J (_y3Lj L^-^W L^ ^L>- < _ 11!-i~~ 

^jj-a-Lll jl sJljLjJI 4ujJilll (jx. (jujsljJI j-±£- (j-co>Ldl JJlC, LkJijtj Jjljjb 
JijJl>JI .SjiJjLS. 4jjJilI (jjujiVl (_yh (jjaJiJJJ .(^UJI 

J / a 3 <1 ,,. tl 4_jj_IaJjl Jli (jt 2 4_jL>i_U j-±£- 4l u t ,>U J »>1^ I 

3JljJu>JI 4-jjiaJJI £11 »m!j . j_aI 

3JuJl>» 4jjLu^.I 4-Ltv^J. ^j-uL-uVI Lgj£L!j , 1 3 \\ , ,.l jIjlLoI 

J 1 A 

^ JVjG^uV! oLLui cjLJT ^ o? ^Uki! ci^f j 
cjIjjI eL-LlJ J_^_*JI ^jl3j cLL u la 
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6j t uidl 6uabjUI { jnhluiz> 


jLiIkiI lLUjJj *4 3hV c cjVLsc-o JAutJ general tools 4_«Lc 

*l£jJ!» Ujl». I a *yU% iVl CltstjJI 

t^jjl DENDRAL, JAc $.Ll» ( j_c £)jIL».LJI 4 -AL * j o^J-* 6^J 

4_42_1lAj jjl j_A / a 1,1 cLuLumSLII CjLsjJLjlXI ^JjLa j-L9 (J-^TuTu 1 

CjLojJLjlJlI JJjjG AU5 . IJl_>. 4 h aL> cAL£ 4 _jA JjJlju Jjal 

I jl-lJLI JP-ljI 1_La t Laj—luAj j L^ojii&ILcuj ^Ull 4_jJ VI a <-^ 4-"» 11 

4_jjVl ^j-c SjlcUs J is~i 4 (JjlAll-j^jAL-^^^L^Vl 

jljLdl juJ l^3 - 1 

—(S,_\_y | ^_( ^ 4_tl^C 1 ^ i ♦ ii Us < t t 1 a ry Us < V | /• | / y 4— ‘ > I Us i \ 

ju lu>JI . jJlj>J,I JL>JU jl>»1 CjL_o1>. 3jlc jlo£. incremental, 

. JjL_u_!J J_>. Lr 2i 1 ^ ♦ m Jjj-taJlj t(jl JlAI I JlA (jy ^ <£lSjjua ^j-uj .j (JJj-AjJI 
^jV! 3jJ,l l_4Jj L*aV 14 <i h 'i a ^-tC 4_3jj_La_} I JlA 4_>.j_tl/ ^Jl3j Jl9j 
IJL SJlJJlC Cj Ljuv Ij_ 4 «il^j>.Lj j_L.iit-U ^U-<.q]| c_xJtJJ . LiU ju ^Ll 3J I 4_Lo lALL^J 
»1 Uf.lj J^-u-u L° Lr^l <AU5 1_4J t j-aLij-J! 4 <<y <>ij ^j| Juj-J 

AUj ^-uoj-Jj .3 Jlj Jllv Cj 1—aj)-L»_<3 aALiAj t4-LuLa lLsL 3JJ a fjU> a CjIj_u_u_3j 
J u9j . l^rtjitVn (^AJI ^-aLjjAl (j-C- J t^4 4 j>-L>JI 

C^ila^.1 ^AjJjti.1 ^ic J - lL A LJ t4_Jlj 4 JL>.j_a c>ajA.T ^Ij-Ata 4 jLjlL^VI 

'*Uj , „ < ^jSLju CjLojJjlXI oJ-& £-i^> e_cjfcj I Jl^Jj *(JjVI ^-l-l>JI aU,,.l 
(JI LaI 13 <r^»J J- jUl II JK Mil JlC.L_UJJ . 1 ^*1 > (llj-^j ^1^2 

Vlj 14_LL*_XI 4^_*_ll ^JSLtlu jLstTcj i^£^)Ju '^**11 Cy^3 <>JlA 13 -9 

i jl-ul-lJI (J 13*1 Mill ^il LjjJaj .4 _?e_<5j_lJI cjlJkJli ^juiSlII <—j j).Lt_uVI ^-uj 
^_cI^_lII a-LA »llu p ^ ^ <1 Q^jj-A-lII » I^-jl>iJ I ^j 3j (jt I LuSAa 

4_4-Iaj^LI 4^1311 4 jKj^!I 4 _u-J I 1-15 J ^ mi JIlcjj 

L-L->JI 1 Us /11 jl^j-c ^ jLjttTn.u.1,1 (jrAi *3j-ua>JI 

ji£V! J5AoJI 1 jJI 4J5 L!j t^-usjJLl J5AiJI I-la ^ <«i (jl Lj_^-us 
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ojU jSCil 1-15 JSC-5. 


£-4 ^jjLjl T lJI ^j.-4-Sk-J 4_uLuL>Jl (jl ,^l jLgr" t mV! Lc^-LtTu 

o^ *LjJJ^-^ J S^ l ^‘- LA tJLv (^1 * JL>J.I Lt^ J- rh 1 -^ - 

l_4_4 t LljIJ) Ml C. 1— * - L 4- > 0 4-*-4^C-4 ♦ 4 I t -i! J-4 ^j-C. 3 jLaC al U» 1,1 CjLqjUU 

4_3j-*_tl _ilj_4 £—I |j| . ^_lC 4jJulaI<JI 4 j?c-o^_jJI JSjjio 

4_J_<_uI_U3 <USLu-uM^ 4Jl^JI 0J-& ^ ^ t^> < A <?Juk 

4JL>.j-« ^Jl ^-cLjj-jJI J<*-n j! jj-Lsj LlL^j ♦ 3 j-uj>JI 4_4-LjVI 0- 4 j-^1 
<-/ />»~ a! lil- JljJlJLc. <j_^_4J t Lj_l^> j_4 ( _^-oL>JI 4_JL?e_4 OjLl l_£_i^ j_lLju 

4_JLl3 4j 1 Uf.V J, „ai j-^Ljj-lII ^ 4-3j-*-tt dJicLs ^Lajl-3jjj-Uail 

jJt-U2 I O j-£>. I ^1 Lc J-JI (J_ULtIuJ Jl L 4_l^I_>- 4-4 jLStTu-ui, \ dj^l jJI J J1 4~ tj 

♦ L^ik: jjId ^Ul dHj qj* 

J* Jklutf I 2UJU* JJUMJX J -2 

^-L-^-Tl-<-uJs 1 g. 1 t> r I ^jJlc L^_)j jJs 3 j_ul>JI 4_4-Lj^L 1 4-cl_^JI d)l_4_(_uil {juG 

CiUlj^yi ^l_4jL ciJLI!i .^-dljj-jjl <(j-j^u 3J)) 4 U-rst Ijj < «£n 

L^_4 JiifcIL<_u 1 ^Ull 4^J_*J,I _ilj_4 CjUIj^>>VI OSJt ^J_4J cLt-O- i^oL^jJI 

jl 4_3j_*J»l ^yJLc. £_4Ljj-jJt J-usjlII ^ j- Lp Jl ^Ltilll 

^_1_1_><JI L^£jju l_4^ 4^JJtXI S>J)J_Ls3 £yC. I^-}^ V 0JJjL& Cjl_4J-L*-U 

: 4_jJLlII 3jl_4 ^y-L. ^-^Ljj-jJI ^jlbej jJi3 mi »tI 

LI <^>4 (jj^L Jl^ i4_4 _jji_u^ 4JjvjI j t4_JLc 3 jIjj>. 4^%-j^ CxjI^ lil» 

isr 23\ 4_»_S LjljJ. I CjLwL-lLljjVI ^ylj-C. 4J ‘ n s LJ-L.U J . « l^_J jJlAj^L 

♦ Lil t4j4 <^VI 4jlIL 4 4 < mII oJlAj . 4j^ -u JJI ^1 Jj-udjJLI L^j 
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6j t uidl 6uoJajUI jojLo? 


-LC.1 i iij 4_jV jj-j-u 3j-u£ fiLxjJ Lr^ 4 _oJl2j ^JlI! ^LuajVI 

oL^-J 1 JlJLJ j . ^_oLjj_l1I ^i3-4l L3j ^JlC jl-4lun ^<uj_3j ^ Jl^cIL<_uJ,I 

. 4j_}L*J1 J_oIj_lII <_ < \ C. I jjLU U£ tL^_Sfc_<_u Jj^ul I^jJlLus 

:j>>,\.>i.l.u.dt -3 

(JZ-&2 .Bj- j- i i fcJ' 4_oiajVl ^l_u JlIc 4 j i o f. CjIjLlIc.1 3jlc 3LcIj-o ^j- 0 

3jj_tIi_o jl ^ Uj jJ! ^_j_t_>J I 3 JlC L_uI ^jz-uz .j (j I c-Oej Vj? 

(j-ujLoi.1 «*mjIMI j_a LJU* dJLIjJ ^jLoJI JllLtlj .4j</>V)tl cjVL>JLI ^jl>.J 
t^JujJLl ^jJI t <>» jt (jlotj-ol j-ujk 4-sr j </-wt ^LbtJ ^jJt ^L*JI 

< ♦ 'J 4 j^i L>- 4-lq-AI ^-oLj-jJI I JlA Jilj * ^L-^ t ^Jl 4 ‘^JU A jJ-lS 

(j? c-cjse-j I Jl^Jj t <j_o JLj-ol Jiaj (jyic- O.^ ^jJI c_3j^J1 

JL>Jtl s (^j-Ju-JI ^_u_>Jl ^1 jV LjLLo j^>J! ^_aLjj-jJ! ol.il ^c£uj±a 

4 31~ -V o CjLc j_o^>»-t oLuJI Juiill ^j-c j_lii>JI ^-oLj-jJ! Jlj_3Iu_uj (j \ t4jl3 

«_ljUoj (jl-C—OEJ ^-oL^jJLJ 

CjLjjJlIIj L-tTiSkiL 41:*- mio QJ&S Lo IjjL CjLojJjlU ^JlAj tolj-iJ»JI ^yc> JJlc. 

. JL>JLl Ijla 4j^JjJI 

4JSjjt-o c_jL_u3£V (JjjllmJ 3 I 4 <V1 ^_g j_^Ti_<-u-^ ^j_o <jlj £j-s i_dL_LAj 

4-o-L-jVl Ju>*l (j-* 1 g J 1 f ■ Jj_u-a_j>JI (jSi^Jij i u ts~i <s~ir *5 ^ 4- J ^a 

J c_xjL>JI IjL^J ^pa^JU-4 -u^-lIjlI] 1 CjIjJloJI s j^'* f L^J 3j-l.u>J 1 

3j_uj>JI 4 ^^hp- 'j t-c__<_<_uL>JI 4 U Mil j, mi c. 

La j 3 3 ^ t ^Ua_*JI (j\ 3 juj_3JI cj!j-jj>JI th ^j! 

.^jLoIL 3jjLlII ^3l j-x~>~ Jj3j (jj-) ^Vj-A Jlc.L33j LqJlIc. 3jLc 
:4^-3l«- U 4-4-LL>iX! -4 

14_t_<-uL<_uI 4_LSLtTu-o (jy-& 3^_j_l_>JI 4_4-L_iVI (^yj£ ^J_u^j 4-lSLtTu-<3 ^jl 

t3ju>-lj 4 _cLj_uo {jr £i (jr\-*-jz JLjc-cj 4 3 \ * "t 11 4_3j_xll Lo 

<_j j I - L t I^J)) ^JLo 4 t ujj-3eIlI!j 4_i^jJuJ1 j-c tiJLt^ 

j! j-a Lua_j| tiJL-LAj t« J j33 V Jl_j^Q]L ^ J-4lL>JLl (j-c 

Ll i^|«uu J miL n3ll (jj£j (jil t4_ajl*_c I I3J» JId 4 _uIjj>>^?1 4^jjlU 

I JlA (jj q t Mjj .« I JiSLa t_J ^ J Mil < <m! 1 4-oj)i» o ^_lC I ojI^I jI 

jjfc 4 ^hlU j_o oJLJI ^>*j-Ll!j Khowledge meta 4_^-*_U oljj !-«)) ^-jL-II 
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3jLc j .«j j ^ j t_j I (^jTceo)) J1a factual Khowl edge 4_dijLl>JI 4 _Sj_*_U 
Jl^.1 jJLJI 4_La_<_ulj_i 4 j3j»jlJ,I jl j-c j-LJI (j^- ^t-uuJI L« 

(JSLtTu .3^_5c_tla]l 4 _j_Lj 4 U MilCxJllliI £j_lH ^-laj L^-Lu t4_t^.Llj^/l 

J-lT^u ^jl mi i p 3 * j * L<^-l^ 1 ^_jl>JI cJiiibtjj . j-jUlII 1 ju* 2-15 

.dJISIl £-j-til JAcj (jLtfuJ Ulu (j-djV! jJil 4 ^jjla 

LuLLajjj (J-g-iuJ» 4 _L^_>JLj 4J3jjlXI ^J_a-4J {jr*-^- 0^91 jJL>J I ^llLo J) 

.3-15 JSLti/ «jJLjj ^juMj t mj t IjIl L^ oI ^ 



^LuJI howledgebase JtejjtXI JlcI^ J^AII 0-^^J 

4_j_<_uJu>JIj 4 j^ jJlJI 4^jjlU ^<>m 4£jjlU 3jlc12 £)l ^ database 

JpL<2_>JI ^.4-t.uJj .CjLjLuJI JlC. 1L^U jJbtJ jlS^j jl jJbtJ U-Lu 4_oj^til]lj 
Lg-Lu .CjLjLuJI JlC. 1^9 ijr £ « Cj LLu)) 4 _£j_jJsI JlcI (JT ^ 4 I^ 11 CjLdJjJLillj 

4_jvj_j da_LJj_J Jij-Ltil tilij ^_Ia_t]l ^ jr 3 ((CjLjLuJI)) 

4j>JIjlXI £_aLjju ^jL>. j-Clsuj iLa cJ3j ^_«LjjuJI L^>JL*j (jyllll 4 K miUj 
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6jjaiUI 6uabjUI jojIio? 



$.j>- = “*£-0j2n*S> 3 — 15 

5jM*it4*&rii ibJ 

ujjLjcHJI 1 Half. JlSj . ^1^. 4_La j-A 5j-Lii*JI 4 afc> iVl al_u £)l 

4^e_tIolj J_j <4 U j <«i i jJl_lj &AA\ i j r jQ I JJlc CujSj 

tjr JI (j-saL^ 4 _>.j_j t4_jJl_jJI CjhLj/j^l 4 ^>-j_jj .(jLp^VI (j^i* j (j n a Mill 
j-LL>» ^_a ^jjLftHiLj 3 j_j_u>JI pt^> /11 ^jjJbuu cjLsjJjlXI g-Lc-lc. 

. jum ^ l£>a> 

jusj 4 atViVl <-«( mLuj -1 

c a, iu3j3 L ^\ JjI miU oJlA < ajulloljli Buchanan andDuda 

: 3juu 

. Cj LcjJljlX I ^j_4 4-ajfc-tIoj 3 Jl3jl>3 4_u^ p ^ jl ^_u_o4j - I 

. t 11 -3 

. CjI JljlJJj Vl jJJbw ^sa_tit_cuJ ^ I ^-lL^JI . : .~i tl ^JlLa ~>- >~~dl -4 

j! 4 _j_jLjj_^SLII) jJIjjJI JlLa ^-la-LlI ♦ \ jj_ua_3JI (—al mh^I -5 

. CjLajVl 4^>JLat_a -6 
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cj>L>L* 11 (j-o \jj^ Ijjlc L^jI JjLJLI oj\ jt {J7 ^ 4^~ miI.1 a a ,^,\\j 

3^Lc.j t<LLuLc CjI^_u_oj 2J ^Jl 1 ^ ^ 14_L>-1 Ju_l 1^ 4_<_ujl_reILll 

. 1 U Vlt 4-USJ-C (jj£j Lfl 

4_ulSL«l 4^-tTu.U 5^112 Jl«(^yJLui^J I ^_u_>JI» ^-$_tl <j_4 “4-1 

V^.(_^JL^VI ^’ij_^_JI j_3_J T 4 j1 »V1 

4_iiLj_<_u^J,l 4Zd3jju4 (^J^-jilLa c—<^JI JL*.* 1 ^_lj_><JI 3^9 

j_J3_La_j 4 _j jJ-3 <j_4 J-? (4-^-^' 0-* 1 6 J ' r Jj-uaj>JI (j-£-4J (jH-Jlj) 

4_Cj_cu_j (J-uoj-l-U L^_c JiitIu_uJ «4 ♦ m,M 1 (J_p*» 4^j-*-4j CjL u ^- u VI 

IjjLj 4 ]jj^ 3^_j_>. jl_4J (((J-c^Jl ^JlA))J . >"'•" Jl ^Jl 4_3 jjj 

-4jjL*JI j-t£ cjVUJI JSLj f UV1 (j’j <^>3tl 3 _l^_aVI < j-«j • 4-*ItSLJ 1 ^ Jl>.Lc 

(_^_jL<-a_».VI ^_j_j_>JI ^j-tTujj .^_ij_>iJI JjL 33 (j^j La LJU 

(jl 4^J?CJ (_- r ILll 4-H<-uVI <Lt£.j_a ^LL. (^^JL 4 jV j-CiL.4 4K miU c-J 4_3j^Ld 

L$j L_>lj 1 4-u-uL l£ jl 4 _Ll 3_4 3jj^jJaJLj 4.1leuV1 £jufc (j^j Vj t^^-Laj 

. I L-v)i a J_& £_J_LlL_uJ (^Ull ^lol^C. VI 
. 3 j_uj>JI 4 iVl ( jr ^ 4_aJiicILtjJLI 4^j-*Jll ^ofi < n a 4 j <^4 LlA £^_Ljj -_>• 

^Lij-JI V? <^LL^VI *1 £jJI p\*l 2LLaIjJI 4iL>JI ^ ^1 ^ 

(j-o 1j^ (j a <^i"ij VIj t4 4jl < n 4-l^-Lc. (j_u_<_ul ( jr i^. JllLujJ (^all CjLojUU ^j_«_u 

jULa LaJl “> jl * . 4_j-oj_jJI 3Lj_>JI j M 3^ j I 4 _^jJuJ! CjLojU U 




Jl (jiaJ^JLl 4JU- (JlLc CjIjuI>J- fl jL.llC.VI ( jr ^ j 
^-cLj^-jJI J miJ (jl iSj3j <<^11 (j-* (J-4J-J (j^J * 4 jJ^ jtSJI CjLjji^ mi 4 It 4JL-c jl 
(_yic 3j-$-3J! (j-« (^jILseJ)) jl t«4jLt<a£. jiJ 3 jLud 3^3JI» (J!la Cj I j LlC. (_yl£. 

^1 j Vi t mI 4JSL^j V ^-^Ij-j-JI (j- 4 ^JUJI (J^^JL^ .«jj^T ^j (j-« j^l (j^j-si^ 

^_«lj_jJI (j_« 4 _«jL 3JI JL^VI t->"i, ,,1 ^j| J_al_jj tCjLajIt U (j-o ^J-^JI I*JLA 
. Bj- j- i i fcJ' l^ii^LjL) 4 ^jjlII 41^,1^ ( jr ^ CjLojUU 0 JlA (J!lc 4 JL*-u-(-uI 
(_^1c.-4j1 JljJ! J_Lo-Cj LaI ^JLc (jj^4 (jl 4 -tJfcJ 4ir mi <11 ^Lu - J 

tjr IL>. dJjj 13j— lj>JI JI_3e_« (_y^ 4-xaJiir" miU CjLstila^aJLlj CjI^_3J,Lj 4jIj^ 

.4jU^)ii cjVuji (Jj>j juai 1( jy 3ii (3 j-^i (jSL^ r u 

CjI j t JLse_$JLl 4 _u_uL_ajVI CjIJ-^JII (j^. 3j£L^ CjLaj.UJ.1 ^JLc. I JlA ^ ]n *JJ 

(Jjl—LT(J (JL>JLl (jyJs 4_aJ Vi miU 4_jijVl CjL ufc^uI^IL-uVIj t4 3U Ulj 3~ll 
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6jj ifrll 6udbjUI uoiUa? 


3j. 1 r'ii".nVl *Cu i 3jC ciiLaj)'»U («JUJ ij La^ t 1 f ii 1.1 

^ ^ 4_Lj_La_J! 3 jl mi" t nVl ^oJLj (jl ^Llia (jSLaa3 tCjULuJI £»a^>* ^ ^aJJ (^LlJ! 

.(^-saJj-U ‘Sla-t-uLau I ellLjLu - 
<Sj$~2* tjA La - 

‘S^iaJjJ.I ^ y..Ult 4jjVl CjU^MJ.! ^ La - 
cr^ajll j^jLlJI - 

,«LajLji diLasa^tS (_£l ^jLij - 

.^yJjuil i*i*iT1 - 

.(Jjj-I diljl j"L.I jl djLas^tS aljL>.Li 4 j i^ijliJI - 

. ^jJLUl £>U]| - 

4it_<_u_Lll ^ B*>tJ Lo (jLc^j_u 4Be_uj_<JI ^-Jj) ) -_A 

(J7 ^ jj tss* \ >>.j? j£ l^j i Ls>jLu 1 j.u.mG ^1 d jU r,', 11 cjVUJI 

4_jJLuL>JI BLoJI Mia «L>.Ijj Lo Jl_Lc. JjL_uJ,I diljJuS 

(j_o ^ t is*ij L_LAj 14 j Li q i 11 CjVUJI ^j-C I^-uS" (-JilHitJ Lo B.iLc 
4_jr < n*i ^1 ^JjVI 4Jr mi <11 <j_o JLBBjjU ^-oLjj-xII 4_oL& CjIj-uju 

tiJjJL-u 4 _jjIj 

jj lJJ^j <L_utjJ jVI 4i r mi <1 1 jLu^l ^j^LcJJ 

(JL?e_o 4j<^ <^ Vftl 4 ^jjJl 1 ^j_o l^_o^ Ij Ju3 ^_oLj«> 4 jLi^ 4_ul£Lol 

cjLuJ c j£U j < J-^- t ll prototype ^jj-oJJl ^1 JlcI juuj . La l_3Jl& ^jjB'aOl jju^-o 
^L> o Jljlj-^jLlII <_JLLl11I ; JGL_uI 1 ^j_o JJlc ^JlC. 4Iujj?cILj 4_>-L>o 

(^^-Lau « Ll»-l.lL)) £_oLj»J1 Jjl>.j .«L.ij»j « L-»-llL>)) 4_ol JlBcILjjI Jjl>.-4_jj-5cI 1]1 
JlLo i jLaJLI (^LojjVI jl^seJLI jLjLo_o ^_4 jL^»jJ1j ^Jiir~ miU (j\j jlj^>Jl 
4 ^^Lc 4TlH<-uV (j (j Ij t4_uj_cj 4 B i n**i a 4 _Bj^_L_j 4TlL-<-uI ^cLj-jJI 4j>.jj (jI 
4lfu_ul ^j-tTu-J 1 ^->-ij>J1 4j>.Lo 1^_u^ ^j| (jl LlA J_tAl,l (j-«J .^-uojJLL 
4_LL_<_uVI o J_A (jGLa ^J-SLtTuJ ^jSU^ tci<-Stt-iJl J>_l£ 4-1 L<-u.l>L L^J ^_GoL_o 4^jLc V 
i^i’'ij (jl ^-^Lj-jJU ^jSLojj toLojJLtil Jj>Li] JLu^jVIj jlj^>JI ^j-o 

((c^U » 4_1 jj_uV! ^jl «LiJj)) (Jjl>.j . JULi 

i4j<jjLi!I aLiil! (^1 La iS^aj^na 4-iJLij SjcjIsIj jjl L_t3cJ 
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»L>.4 W < di jl 4^Lt^J «LulSLaJ ^-o 
'*J * '**■> jl 1 Jl>. BjuuaHst-a (1)3^ VIj 4 jL>.| £)l l_<_5cj 

4 Sit” 1,1 4 <?j4Jl11 4_j_u£]I J_u-aLalJI dlclj-o (j_a ^-cLjj-jJI < «1Lm VIj 

^JLc < L ♦.>» 11 \ j U ,,, ^L^jJ ^J| ^liLo /^ U,>■ j ^jifT t jL$j>J! j>l j V*< t mL 
Ij-laA- ^ JLsr” Mill (jl ^-sldj»dl < % < 1 t-uj Vlj t^_uLdJ»l 4a*jJb (J\jua ^\uJla 
imi tl oIjl^jJL ^JLu o? 0^ JjLjJlI oju* Ju*> .^JVl c^UJI <> 
. interface modules 

^ 1 r. 4-^j) 1 mi I Cj'j, j mi <?" »1 U r.l ^ 1 r. Ijjlja ^-aLj-dl L)l 

4_lj>>j-jJ «4_iL3ljJ)) ^_uia^JLc, Ijjlja 03^ (JI Vjl^ t^jLul (j'^j3- L< - u -' Q 

6? C-^JC-J LljLjj 14 L rt J £)? JjLfcJ La ^jL3r~ < ngll (jrtjj I Jl^jj JlJjaij! 
4-L4-AI JujJI ^ ^ L *<1,1 0jj£Ju ^_u-gp^lc, !j_}L_3 

»1 Ur.ij t4_5t_pfcj-a 4_ajjdaj J_$ju 4jI ^JiitlLcudl 4_a!d ^^Ljj_JI t. 

'J-^ • ^ J- 4j ~ J .cJJjJ 4 ^vL>JI CLlC.^ Ijl £jJlil ^JuST~ M.JI 4_^j_jJI 

^ ^ ^ 1, ^£La_i (_^L>- ^-oLjj-lII 43blSij| (J-cae-t-uTJ ^Jl%ILcu^JL 1 4_t<a^AH 4_aJuiiXl 

cjLJjjSI (j^cj cjIjLSIuVI <?jla . J^V cJsj (jGj 1^ < mIjj ^-«Ljj_J1 

Lcjjc. Jl^ 4_4Jl%ILuuJLI jlcII jJaJ! -^>• • 1 Jl2j jl ^_oLjj-jJI jiitIL<_ol (y^j-as^lS 
JjLajJlI J£J Jo^fc-cuILj j-io^ ^Ltaj (j! c_xj?cj lj_p- Ij . 3_}L-h_4 4_liLcLj 

. 4jI j| (j\ i <i^1 3->^ 4_<_ulj^ij 4 1 <;T. $:Lls^>. 1 J_u2J L^a t4_jJI cJL>.J 
J-j1 < <1 U jLlTlvIj ^LlSJI c_xJ?cj 3JljJl>. (^rulj^ 4^Ldsl JlIc 4_jJ 

Jljj ^ L^jl <j-« J^QU ^Lj5c_Lj JjL^J! j_aLj 4JI l^JLc ^yllT 4 ^jjlUI 

J^j 

4jjjla 3jItAl ^cLtla-us^fl (jj-iLc. Jl2J « ^L^TlALj dal rtf'yVl -J 

c <,< «la&U ^Lc.^1 1jdJlj jdl (j^l-^dl CjIJ-uj 

^jdl JidLtuJl 1*1 Ml tl ^-Lc L-dJfclll JlaVI ^ 4_j ^ 

(J_<3Jtj 4 jI prototye ^_jj_<_u < <_dJ j ^>0 

j-u->dl (j u o 1 nj . 4_d_ua VI 4^1 Jufcl LcL^J ^Idaj V 4 j1jL>o1 OjI^ I jl (j^>- 
!^£> J lL gj 4_t-aL>Jl oj h" ^jda La JlIc ^_dLjj-dl cdj.* Mill 

4_H_5C_jJ 1 4_J_LZlIl JjLtudl ^LuJ f^-ll Q-a tCLSjJl (JJ±£Li .4JVI ^^ Jl^Jl 
L_>jJLLa_A <m! 4 tj»uj»dl jcJI . ..4_5 e-4j-jJ1 CjIJlIj Jjt mil ^<da-L> 4 S1 »*> 11 



6jjaiUI 6uabjUI 


qjSLj £)l ^" **- j La V La£ e_<_<_uL>J1 ^k Lt-iiuo £)| 4_La 

<—cJse_j tJlj^VI ^- J -o jv . 3j_u>JI JLfc-a ( _ r ^ Ij -ui *. ^Vl < - < < < iL>Jl ^JLc. 

La 3jL*^ 4 0 j_j£L3j 4_3jj_L ^ 3U ra jj <<-y^ «-m mh j»li^JI jL33jI ^ JlC. 

4jV /.L^a L^&LL La LJLcj Jj ,,, 3\ JL>JLl 4 ^1 jj 3tl | jjt 


LcujVI j_lu>JI £_LaIu_uJ CjLI gf. CjI j)I o'v- 3jiC ( jr 3itJ £)| ^jSLgj 

Jl 2_3 . ,. 4 3 I a 0^>-J 3JlC ^j-a dili ^gjj (jl ^jSLxJ • ^-alj-iJI ^gjj-3j -J 
4_3e_aL^j 4 £.j-uj (jt (jrUJ (jl c£J^jl idiLa^LtU ^g-ILc jiaj 4 ^j>.j ^^ia^Luj 

^J_j_alu_ui,l ^aL^jJI ^y_aJi^Iuji-a ^a V! ^_al^jJI 4^.^_<_u (Sul. jus ^_Lu 


3jij_>. CcILlj LI . LaLgj 4 3l~3r a j_uL*_a ^jjJ <jV tc-LI3 JlC (j_a 

gLU 4 jL| 4jjL3_a JLgIL>.l LuL Jlaj i^jjLVI ^_alj-xlL 43jjLLgj ^_aLj-jJI 


u I 4 _ l > . L ^j_aj . ^^-tfa.iJ I ^- lu> J I 


M_^U (j-uji 4 jV jI 4-al J-SfeTu-ul 4_>jju-^aJ ^_aLj_JI IjJl3Iuj (jI CjLajJL*_a gl^-cv 
^gJ t^jJI ^jlolj-al (j^n V mm I MYCIN ^_al_jj_j 4_JL>. . ^iJI ^yL. 

^1 . JLajU Luie-a I jufc (jl£ Ju9j t^yljVl <L?cjLlj ^j-a tU 3*4 /7S^^uj glj-pJI 
LU^Jt (7 ) v.l. Yu ^ f La (^Jl 2LlhII ^Ujiai oT 

(_£jJI (J.-IJVmi"TI ^>-jj LoJ-i^. tiili jjjs j-j^I (jLflj! t-dl_L& jjSLj 4j| 

dl-jVI Ldljdj .(Jjls.? ic.jjjj5cjs U U, ,.lj i dljjiJI £ya ^c.£ASxja <U CjjsL^ 


(jjiJj dljji>JI (^u i t;j« i>ill 

.43li ^oUjJI (_y3 jl jj) 

Li) VL>J I Jjjsejs (J-0 ' mi ^alj^xll ^J^ui 

L-<_5tj :<_>! \ Mit 3 JljlJ 1 g g r a JSLI 4 j^H! ^Ltlll 4 -ualj ^IjJtlLjjlj 

qjSLj (jl (^1 *4 —|l-Ic ^jLSil ^-t^j-a CjVL eJJ (j^L 

4iU jLi_a_3 t L^-La V nil (J^>* JL>JU alj-^L ^j-a ^La^>-I ciJLufc 
^j^Lu La (j>^ 4 <LjjjLl!I ^^2JI CjLLaj^_a ^j^jJI 4JLaIL>JLl CjjIj^JI 

♦ 4_Lij^5e_a Cj jL?e_i_u L^J (jy^-llj t jLt^ C.<Jt^j ^^^Jl Cjjl^>JI 3l^L5e_a jjfc 41 gC, 
JL?e_a JjLLaj Ijj) </i»a 4j (jr&J Wj ^ T lo T u 3j_ia ^_aLj_iU (jj^J J^ LlAj 
^ yll a Nj 7T\ Ski 4-t-t-ulj 4_uiLv (^j-Ju-lII j-j_l3cJlI (jj^L Lg-Lu i 1 JlC. 

(jl J-j-^ LlLLL ljLcu_a j_l1j jLs ^yJLlILj tJUJLl 3 ^-j ^jLL oLUaljIi^l 
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j j c I Q^SLi f Jl 5L&_£ . jLJLl 4 j|j ^SLaBj 

‘^b-A 

j-ipJI ^UsaJJI B^-La^ iyu 4_pjJ.1 4 jjLBJ,I 4jjju-o c_sLu_ul ^j-a-S t 

jL-^jVI JjLjjj 1 ^'-^> b /j jBil ^jl i^j. mi ill ^_u_>Jlj 

[^j-uuJ <_Ia_u_oj CjL^JLlXI ^JLc. (J <^>*>o t 1 ^-L i ifc- U ^mi 

->UJ £jJdj_a (^j-tluJI j-LpJl jJj ♦ 4 _c*^L>J! *>Ljj)JJ 4 j1^J < mB*M 

. 1 ^ (J- 4 -*-L(-u 4^jJl_ll ^_lC i_ 2 j j_LaJ I t_ < 1 1 a ) ( yc. 

Zjtill Jii§ Oj~i11 I 

iilij (jy-& iSj-^ ^-Ap cj! j Bj_i_l^J I a *) Us <V1 1_4 _l2 UT ^\ cjVL>JU (jt 

t^j. i'll ) ^ — ( — !_ > • 3Jl-C 1_iu_a c * -<-l-Io ^_3_>o <L>-j jJ <L>. L<_ti_c L^_l£ ^-lm-u ^Ull 

. 4^~ miU CjI > „Utl <j-A JJlC CjU^LlU ^JL*J 4_>.LLa 4I&jjla Jpe-J 

3 a J <jI_Li ^j_A 4 jI Jp-j 4_L13 j 4_La_u_uJ CjVLv ^Aju 

. (j mi r. j__*_uLlJI J jiajl) 4-3jp-a L 4 ] Cj^Lxj 4J!LaI Bj- tp . 

d"> L"> ^J_tTu- J 1 J_tpJ! (Jl ^-LJJ-^J Lp. V I p ♦ A ^ (j - 4 

U^l <_pJI t«4 ♦ r i«MI <Jp>. ))J t L^aJiirl i nj 4- p a- U IjJL-uIj tJ-A-aJI 
. LgJ L£jJ_a ^jLp-Vl ^tuu3 ^ .3j»pJt J}L>. (j-* LpeJjJu 

JL>JLl ju llv *.(^r^-L-v-j-c ciLI3 fOj L« B^Lcj 

jJajl) 4 jI jc^lL_ul ^IjJLl ^yjj oLajJL*JLl ^JLc ( j-« ^ tCjL^jim ^JLc 

.(4-15 

j jl 4 4 _^_aJ.I ^1 (jia-JLJ JLpJU j-l-lA. La B^Lcj 

Lpejjju 1 ^ 3 /irXjj t^jjl > „U Jjv 4_lUx. 1 ^ L pJ! CjI ji^>JI 

t4lUL>Jl jl£.Ij 2 JI (jiaAj JlpJL! j-Lp. u U»j j^ \-x£ .cjLajJL*J.I ^JLc 

-Jj_j_3 JlIlJI ^_aI^_lI ^ ^ Li *tl BJljLBJI (j 1 Lai) J . Juu La-l£ (j! (__<_5CJ 

JlcLoij L^jV-data acquisition programs-CjLjLujI j_a!j_j BjLc ^ a mmj 

aJ-jJI J-p ^Tljv tJL>JI BJlcL2 »1 U^Vl L-B-f,^ 

C«1 a »"< 1 «ilj 4 jL*JI ^Jl^J GuJjL 2 e!u_ut BJlC. lIJLLAj 4^_aIj^»_lII jLiBjvI 

.Bj-LpJI 4 aI^> iVl pJU 
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6jj ifrll 6udbjUI uoiljai 



3>i Jii! r-j 4 - 15 j£* 


( _ T iiu <L*-ua!j ic.l_LLss j»l jicILjilj iSjjtl! JLc.ljja <Uj i m j~ fjS L«jj 

Jjjjjj fjlz. ®ROSIE ^jsljj-i . 3 -Ll*jj 3j5cjsj_i 3JLI £ys ■j’s q"lt <L>.L>J! 

l C t4_j_*_j_j_LaJ! <L*_U! «LujjJ ^SLs-i 


:4 _o^LloXI CjI «KH ClxS 1 U-v. 



fLkj 



jl^. (>L 

Jaju ^jJI 


PROMH tio. aJL^uj 




& i>J 


Jjt mhII ^Lkj £jj 



(^11\/tl-Cj t ((^Ltaj IjlA») 

lM 


^ Jiir" Mill 

c^i 
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4JLUL. ' (juIjiU Cr is.|jJI ^>1 jlr" i nl l£L«-ij 

JL>Jtl J_LJ_>J 4 I , niU-1 4_LaL>- - 5 aj j 3 aj iUejialj Lilli ' (3 ' * TU ‘ di ■ II 11 
•.luLo^M! aL«lc (j- 0 u_j^ ^ill 

2UlJL (jJLlII J< -=:■ t l lib EMYCIN ^ LUi ^ SjlcLSJI lb HJjJ 

* - (9) .t . 

PREMISE: (SAND (SAME CNTXT AGE ADULT) 

(SAME CNTXT LEAVES-YELLOWING) 

(SAME CNTXT STEM-COLOR-ABNORMAL) 

ACTION: (CONLUDE CNTXT DIAGNOSTIC TALLY ((FU SARIOSE 


(VERTICILLIOSE 400)))) 

ll£ lil : LaLula ic <LJllll jllIiSL«j 3jlc.L 3]I tfl* Iloj 

(Jboll dj-I 1^ Lil 1 't fry Ur / A Ll l2j LllI 1 ‘< j r - )> 

jj-saUt-lUlll lil - ^ *j «lri 

FUSAROISE (0.4) VERTICILLIOSE (0.4) 


DATA-lIiUI j < 11 L_il i «i~*?1 ^olj_i ( _ T 1 djb-Vl «LoL^JI LiiLijLaJI dA9 


Lcl 3 - I I L-al ^JLc Uijjb ^ ACQUISITION PROGRAMS 

ll y J i -rj 1 J * j" I n U (d° (Jl-j11 I JiC.1 ^11 Ij duld^ll i"4 <>»aI nllj 


3jlc.L1 (jJa ll (j in'tj ^oLjjbl ^1 SjlcLI ibLiial a. 

Lol ^_d-Lu jljb iliejl L-L5EJ Lilli I_at lirAI JLicj iUjjla 3jb JLlo aL^jLiui 

^_al_d_i U" ■ ■■ .3 jljjl>. 3jlc.L3j Lq^JI JllLluI al U.d 3j_>. 1 o i_i j_^u 

: Jlo acl^ll bLi^l Mia EMYCIN 

•o-“ o- 5 ! M J f il l-3jicll 


. l _yo lil ^ j U j I Cxjl^l il 2-3 JLC.ll 
1_° ULloj dJL&j iLiiajI i-3jLc.ll . U ~ 2-3JlC.I 1 <~. la il) I aKl 

• t ^ 1 <1 <*«< I t 1 j , 1 ^ ^ I (> , I A ^ 


Metaknowledge <Wj*U if j§ I* 

31 j. rail ll3 djlnus *((31 jl«1I (Ja 5 * 31j^1I>* SIjjiII aljj Lcl J i^-i 3j 
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6jjaiUI 6uabjUI { jnjluxi> 


. ! J-jv Lse_do!j Laji-i (j .ajj ^)rU j)1< nU (jrU Jjj-altj iS jfi 1 11 ^ I cr H L <a 

(j^jLaL»ji jL3r*< i ni (j^\ a^jjai *ijj La J-u^j <—jJsj 

Jl3j . ^jl».V! 4^jjlM 1 <LaJi3r*f ( nU I Jj^Jo Q' 1 ^ ^ (JL>JJ 

£) I ^_uallj I J&Jbj ^y^sc-uj 4£jjLa 1 ^ > ><3 < La 4-4_3^_*_a aljj La 

.^jLpjL! CjLjp mi U ^Jlc £)Ij imM ^j-^-a jjfc 4^j»*J,l aljj La ^j)g3a 
4.3^ » a ! t «4^l.i! » 4_jLlaj La ^_aLjj aljj La CjLjj)~ < <i a I 

.4lLl.i 4JHaII 
:2LJLU1 jlaI^SII <^1 

0 Jl_& CJ Jl_>. I Vj I JL^> t CjLv LlTllu I 3jLC (j-^-a-J La JulC. I 

. CjLuJ! ^a-Li ^c. LLlJu ^_aL^jJ! <_J^_ju V 2-^ 

. Ij-jjJLajVI Mil JlC. 1 jja VjI JjLx. taLlii J <<o3t! Li! 3 -a 

^_aL^_jJ! La j jLj 4 j V 11 ^j_a <Lb^_*_a ^lC. 4-LlL^ ^_al^-j ^^Too 

j>jV"n in ^Lb 2-^ £j_j ^j_a 4_3j-*_U Lai .^LTl-lTu-uV! j| 3 JlC.L3J! £c_jjLLj 

V <LuLjejV! ^jJtXI ^! Jiitlu-u! 3_iLc (jj)l <^3j ^_a!j-jJl t^_alj-ji! 

V (J_j 4JL^L 4_ajLs j_aLjj ^1 L^Jl^jtcj ^H! »1 j Jo V! 4_ajLs £)I La^ t4 jjl mi!I 

JlLa 3 JlC.Ls ^_, 11^>11 (jr-M-V mh!! Lse-aLj-j q a <>wj <jl lj-p*lj .4j^lra 

4HjLuo] J Laical Jj ^ (j^ !^j» 3 JlC.1^ ^'^u _u_a ^ ■< 3 < ^lc 3 

J ♦ 3" La^ t4_5e_p_Ll! ^U*3 V L^jj t_3JliteJ tiJJj ^a 4_iSJj t« IjjjlajVL 

4_j^Lj JL>J.I 1 g J U »j (_y^J! 4^j-*Jl! ^3-i]l jLlxll (j-aj 

heuristic 4 _j_uj^o 4^jjLaj Factual knowledge, 4_Sj-*_a .cjLjluLa 

( j-a- Lr iLlil JIM! .metaknowledge 4 _^j_jJlI aljj Laj Knowledge, 

. 4 3h-Ll! a^jjtll CjLjj)" i n a . -^JjjTl.l! 1 Ljjs. jJ 

.Caboniferous precedes pemian : ^dLi^Jf ii jM 
c j_a^ tgraptooliths ^ 1 c. a 3 L djj ^j Ij! .4_uj^jse 11! 4hj-*I! 

.Ordovician j? Silurian ojS[j ^jl J-aToJLl 
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3JlC.Ls 4-ulillj .(j'Cgs.j-jLod*. ' 6 '.'A* ** (_j-A-tf^Lc. I-^'jVl 

j ts~i * I J^_»-3 4 3 to i a ^ graptolithiI JL>-J lil (JjL*j j I 
i_c_ljj2Li dj I »T> do- n^i 4 _i£^L_u 3Jl£.Is ( _ jr ^3 loOJLiJI Lai . t 31" o- a 

L2hj ijA.V <_,!>.(j^ 0 ( 3l"ic3 (jl j^SLaJJ .4hj_*JLl 

d 31". H 1 diLojIaU j 'I 'ol (j j i ii itl 

4_i^sL>- iSJljJLc. 4 3 I ~i V a dibyi i na ( _ T l£. 4-3j-*J,l (J-gLati (_£ jjjuSai I (j-oj 

. lXc.I_j2JI i_sVT (_£j3d»u ji^ ( _ ;7 lll Ijl>- 3j_ijSLt! aLu jd^. 

d>«*Jt 4*&j2t 4rfLtf$Ut$di 

Tools and formalism for expert systems. 
4-3JJ.U JLcdjJa 4-£l j i-o t Lg-al J-ir ~i ml (j^ad 4 jcjsjj CliLiJ SjLc. tilLlik 
-o' ... a I diLilll dJJ t ‘ ■■ 3j JjJls. Lo_l 9 o i3j_ui»Jl 4 *. tx iStl i 

1 3jto 4iiiioa 3j-i^>JI 4 atoiVLi <La jjr~i i n U 4jmj-dl ilili-l I -I5 (JjJL>- 

■ 2,;U;1 I .lo b,;;'' 

JjVl (/ jTuaX I JiaJLa - I 


Language 

Author(s) 

Place 

PLANNER 

Hewitt (11) 

MIT 

PROLOG 

Rousse (12) 

Marseille 


Colmerauer (13) 

Marseille 


Warren (14) 

Edinburgh 

SNARK 

Lauriere(15) 

ParisVI 

FOL 

Weyhrauch(16) 

Stanford 

TANGO 

Cordier (13) 

Orsay 


Production Rules 4_d*-QjYl -2 

EMYCIN 

Van Melle(9) 

Stanford 

OPS 

Forgy (17) 

Camegie-Mellon 

EXPERT 

Weiss(18) 

Rutgers 
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6jj ifrll 6udbjUI ( j^uLoi> 


KAS 

RAINBOW 

ARGOS-B 


Reboh(19) 

Hollander(20) 

Farreny(21) 


SRI-Int. 

IBM Palo Alto 
Toulouse 


:oUL£J! jJl ■-. K.At l -3 


Language 

KRL 

OWL 

UNITS 

FRL 

AIMDS 

KLONE 

ORBIT 

HPRL 

LOOPS 

KEE 


Author(s) 

Bobrow, Winograd(22) 
Szolovits(23) 

Stefik(24) 

Roberts(25) 

Sridharan(26) 

Brachman(27) 

Steels(28) 

Rosenburg(29) 

Bobrow, Stefik(32) Xerox 
Kehler(33) 


Place 

Xerox PARC 

MIT 

Stanford 

MIT 

Rutgers 

BRN 

Schlumberger 

Hewlett-Packard 

PARC 

IntelliCorp 


UUI djNNAJI MUi ,21 

A ^ t^> tVl i jj <^3fl . I Jl>. 4_t5t_La_<_u 

t tl 4 -u-l II Juul j T u O j ^jJ! 3jij_ll 3 j-l.u>JI 

LoJu£. I Jl>. VLst^ MYCIN JlLa jjhl^1^11 (j-u LkJu».jj 

cjLoj)i» a j,j < >irt*M jl m Lo uULujLi Jl jLuj 

4-iLq-C jl 4 ^Jl!I ^ j*JI .. 4-Cjj~o 

Vj . JlJI BjjJlII ^J9 e-dll! jjJu (^1 jl 

(JlV M.~tl J-usjUJI (j^a-3-lII I Jufc £_Lcj 

! jl I JujLtai 'jj j $ fc»j 4_t^Jj i^usj-A (jSLdaJ j-U-uJ CIa-O* 

LlAj iVill <Uil>JLl (>u 
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I 4_<_ulj_i 1 < , 1 t-s~j c^yjj^ <jL_a^tlu_u \ CjLwjjJ 1 p <J 3" < 

.^Uo^stUi c_jL^uV 

<L>.|^j L«Ju£. ^_«Ljj-jJI jj) AJn . ^jj-cuJ! jj_AJllII 

jtldVI jj_AJGj U£ i ldjJi^fc-4 (jj£j L* 3dLc. ^jJI t4£ljdl Jbe-c £jl». 4 JSLJLa 

^LlTl<-uV ((common sense ^-lLoJI (jn^tl)) ^1 jiielLml ^_«Ljj-jJI 3jJl9 ^julI 

J) f, I p ^ 4j ^_tS"I 4 _aLc j-jSL3j 3j ^ mi ill ciJJ_4-> Lg-La . 4_ua^l_Lll CjLjLuJI 
tjjjkJ lu £)! £-a lJlsIjJlI tiJJj J^LjOJI q-a (dUd ^^K <nj . JS1 Mi^lt 

• t^GlUJ! Clii3 ^ £. JlxJ 

4 jimiIMI 4JtUI 4 K mi a V . 3jj_LnILa j-Jl£. Jtjj V 4 -lLllH 

(j-d £j I V] . ^ Jl^JLcu-^JLI 4-JjJLL^ jJuL^jA JSLjuJ L^_4 t L-<-<-uL>J 1 ^JLc. f>j j , „r 

j-jj-taJ ijr 3 ^Jl 33JLI 4j5t_uj c-<Jj-3JI (J-loIu-uJ,! £-u3 jil Ijufc jj.a>J J_4 Il>J,I 

.cjLiLJI 4j* j,un SUlUL JLlLuJI 

Cj 1 j **■ j*1 l^-Tt-t-uV1 £j\ J_i_3 ^j_A J_j_£ Jl_3J . 4 _ lj^ - UIj Tl ^uVI ^JjJuu 4 jj)» <^> 

^ ^ 4 I Jl-A t4_?e_Aj_LA l_4jl J 4 £jjlU 3 JlcLjS j.j < m 3" ^ jr 3 4_« JiitlLujJ.I 

3j_i_>JI ^j_A ^3*^* *—* Li^-U \yL^ 1 £jufe ^y£*J 3 ‘ 4_uI^j>. I 4_jju_lLs CjIj 

Lfcj^Jajj L^JjJuu 4_t>.LijVI Jiclj_3JI 4 U MilJ !laj (jl J <>>3j 

^-4 mata-rules j^_clj—3_JI ?.ljj L_« ^Ijlj 5 c_j_<_oI ju9j -3 tj ^ ,,. 

. i?L>o^l \jJt 1 ^ * Cr i (j! l-ajscj- 3^ U -v. (30) TIRES I AS ^_cLjj_j 

^ i r. 4 _jjLc j j r, 3jj_3_« < n i^vLJ . d^*!^ ^5—5 ^_u_jJ ^JV„Cl<-uVI 

1 Jl^J L3_2j 4_3JLL%_4 CjL pe-UI^Tu-u \ j i JljL-JI £-d ^3^1 l^ull 

4_t^.ll(j^/l JlC.1 J-3JI ^ jr ic. 33 j_uj>JI 4-<uIaj^l t-u 1 »n V L^-Lu . ( 34jJ»I 
.ciUd <_pJI 4_t-oL>J! cdVUJ! ^ 3dtmi l^suiI j^I >(-^3 o? 

Lr JLc djj>JL 4 jj^ CjIjIj^ dUtjl (j-uj mi i !1 »lj,L>Jl 

Vj tJjL-u ^ JlII ( _ r b 

^)^Ll3j 1_4^ LajLllvIj CjLudIjI^VI 4-iI^jlI ^ 4 JUJI oJlA 
.3dLlxU JI^Vl 

*-»l 3 jj u-tl Bj-i-iA. 4_4_Lb_jV 3djJ lc. 4Jla 1 ( >L^! ijr £ ^U♦ \& 

. 4_lc. 1 / <^s\ 1^ a <.Ut1 1 
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<UaiU\ 


a ^U; Vt *LlJ m ^ a * VL^» v ut i ^ ; -«j 

L^U» M '-^>^ 1 if t^-%. Ju3 c-U^ aJI Ijl^Jj i3j-LJJ>J! 

<> <^l L_jL^ti] ^fjVl CilfljiUMl jSj .4] 

(> < nWi <_3 Jl^j i^-ua^J.1 Cj^lae_<_u (J^jlj (j-saHifcj c_JaJI 
LJLcj CjLojL a £^>.J 3j|jVI 

JlcIjJLJ 3_iL« 4-t.i.IajJLl CjVL>JI j-jjlj ^Ja-aj La 

t L^J_c <d j >L 4_uLt-aa>.l ^jLj ^£L<3_> CjLLijJI 

(jllaj_<_u (jrtJUjVI ^^yxIajJLl ^.LLtlu JL^ T l v I Jlua 
. Cj!j_u_u fja JMiw BJjlU 
ijr _£ 3 Jl-c. 1 < .i U 4 i ^ mi <a \j->- J-a C.<->Jj_c. jJsj 
^1J Vi i mLj LaI Jl>.Lj ^olaJI V mmII 

cjI^^Lc *- jj 3~, ,.V 3j-£^ll,l cjLLuJI jicljja 

J) j \ U 1 ) CjI mmIIj <jIalj^«Vt (jrU 4_aLfc 

CjJia* jl 14_t.ua Ljjj 4_j_cjjlj_>. JS^Ja 
3 ^ L. <Vl C ^ r 1 / L «^V1 ^L^jJI 4 _j_L3j j V~ i nL 
tju».j_« L3_t-aj IjLjfc ^L>» ij 13j- l.ijLJ ' 

4^>.j| t4jL.pJ.l (j- 4 (j-djV! 

4_ILj Jl_>JI 4_tae_^_m 4_j_«a_Al ua j_j l_Ajj_t-a^ 


16 




CjLaj) \ * U g.1 a! c .j jUVl ^a_j LtTuJ ^JlII ^jjLauU 3 Jlj JlC. c_jLu_uI c£!LlA 

<zij, ^ I cl)^ 1 ^ mj t3 ^- l> .V1 cjIj_LcJI 

{_y 5 ciJJj La £-<* t4jj_j_>Jl CjI J>L-bJJ i ^ i^j-^»j -^- /?.! t">^V 1 

*4jj 1 i^^VI J! 4 j**- i«MI 4_p*LJt ^j-o <ilj_<_u ^-aToe-a-U 4 h <frL lJijJI^j 
c > u u\ (jij < .i /U£~ ^jLuujVI t 3 ♦ «>»!1 ^jLaj V <_«. mL>J 1 I 3^£Ls cjLtiuj La 
L-<^oL>Jl *t.i? Ju9 cilljJj jJ JlS ^Jl*J J_jtiJI jf 

3 j_L <?L>uV! Ijufc ^ ^jVl cjV$L>JJ J^j . JJa! jjj 

iCLi\ )u Mill 4^1H! 3 Jlj_>.jJI i }jl^\ Cxjl^ L$jV Lajj t4j-ojjl4_ul 
«^_u_4-uii l£ Ltj-^ I ^ Lbji^_&^3 ^ j - ^ l La 


Mathematical methods 

VLaTo-I (jr A^\ •**■ iuull JuJl^TJ Ja^-L C1 <_aJ i3tlu_ul Jl3J 

dlUL^UI ( rtI|^|_I ^aUj-1 CllJtjcILml I ji^lj £yi eUl c-Llj 

3JLj^_LaJI 0J-& J^O*jj i4_Lu>_ 3 (jialj^.1 jl djLa^Lc. i—lLtC. jl Lui2J 

«Lc.j_«jc^o (j_5-SLj LllJU. CjULjSLI! jjjs dL2ljl (ji^. 

i_i_usj < b lXjxljsj Lajjj-a ^Hill jrU LgJ-o J£ £J;jj (i_ J - L ‘ 3 >11 

S-a-Ja^ Ui^i9 3jyJ,l jyjUJl! cr* IX <■ <j->. X = (xl.xn) vector OjxIuS 4li!l 

:^Ltfl JSLiJI JWUI 


P(D/x) = 2 Vj 

j=l 




4 t. i i n-> iJJ 3j. J 1^ • 


jl-(J^3 (jjs lij L* 

(JlLcjjj . V I iLs-jJiJ (_^aJjJ,l 3JU. ,_jjllaj .^.~itl | j| Lo jb.T 

aj3_4jja (jjj - S I- : * :3 I CT^ ‘iijJ-liJI !>j-& SjjJLiiS 

. I <LLo ^jJI (_p3^JU la * L^-Lo 

di|j^3c_cu Jlst~ i mI (_yb. J-cILiu 3 t~ij i ii y (Jjl>.| «Ljjsjjl_ji- «L2 jjJs tiJLukj 
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plpUl pJLcg «_xKJI ^3 6 jjL*a}\ (kafe'UI 


4 j \ c. 4_jL>-VI i Vj-oi 3 jlo£. Jlixj cit-p* decision trees, jljJijl 


n 4_j_£j_LaJI (^\ (J * ^To- 1 JlSLa^ 4I 3 jJLc. 



3jjJa ^Jlc ^JL^TlvI '3^jU. 4.11 jj-o (j- 4 L^JSLIj Qj* mh!1 

^Ji£. J^jju j3b) 4_3t£pa 4_jL>.j ( /IU~n <JtJ-*- 0 (J-^- Lr^ (_>l4*l 

4^jl 11 (_yb JlIc. B^e-JuJI (JjJuu 4 jjjll^j t(^_<5Ljj-aJI 

4-JLl-JI 4_2_jj-LaJ! ^ g mi~j «J 4l 4j^ ) i?jK) CjLqjjU a jUj LcJ lIc j| 



4 3hU I ,>1j-cSU ^,,„;tt jl j^L (>£41 >L J^}Ls >1 >!j^Vl 
(JL^ T l x I JiUj P (s/mi) CxjL^ 13Lb t>>jJ,l 13x4 4jU<n 4 jLu^J 4_JL>. <> 

JL C t ^ Vl JIaj P (Mi) j tMi >>j-« (j-« <4^ <>£>-* L7* ^ 

I 131 (j3l t 1 (__p>Lit^i>VI (_yb VVl (_p£>_4J 4 jLus3vU 

lA 3^ Mi (_p2>j-4J 4 HjL- 4 (jp3 *La S 


P(mi) p(s/mi) 


P(mi/s) =- 

2 P(mi)p(s/mi) 


: 4_JLlII t_jLu_u^L! c-tlaJI (JLje_a jj) <^4 4j < <m dl 4_3 jj. lollj 





(J-A ,^-LA-jJI 4 _L>-LlII I 4-Ls^^-cai. I CjVL^TcwVI j_^d1_Lc. JJlC -1 

JjIjlJI JiitlL-oV <L>»L>JI £)l l_4^ i4^Ju <_Sjju Lo IjjLj IJl>. 

.gStUll 4 l 3-} (j-« (JI2 j 4 i^Ut CjLLllU 
mutually exclusive Ix^aj L^x^iaj Ur i_b (jlalj-aVI _icljJi]| L ^>jluaj -2 
Jl>*I^Iu Lc Ijjlj CjLc^I0JlAj * jLlUL VI CjJl^I CjVU ^ VI ^- x ^ jv Ij 

(> 

3.3j 3 i.-l a i_3^iiej i«LUi2Jj La Jjj I j| jlj-SJI jJjjJ > i « i^tl jjjs -3 

J_al_m I c. A 3itl IjLA (jjLi 'ny i(j^ijir m~ itlj £j \J LLslaJj^l 

. *Lul I^1->.V1 Jjj-LaJI Cr^- 3j_ai*-U 

I < /*1 a j L>^J *(J-«JlII (jrS (J I ' I j jt l jlit l (J ^ijV iVit l 1-16 JSL<i ^JUSJJJ 

.jjal^ll ^ aLlaVl L^J J-»-*J «LajjJaJI JiaJ V 4j| Ji£jj <j! 

^Uwiil ilS'jJtj mL£L jjt itfd &jhi I 

aLa-Ia-iVI 3jLali*J,l J}j_Li!l ^1 SJaL^VL-ajLiLuJI JlC.I_j 3 (JXao (jSLaa 
i m~i Ij-A ^jjr" i njj . r~ >L*_j L' 4j i^igHlIj (jljjJLl Li"m j j ~ilt-3j-ua»JI 

rfXil (j-uaj-tl (jjs JJulIj t j J aj_!l (jjs 3jj3 Jua (_,!£. 4 j-u3j-U diVL>J! jjL i~I 

^jLUl a IJ 5-. ..VIj £ h;-, .,vi J>c ,UI jJ! ^>LaU! 

3_*_aLai_) Jjjja (7) ARAMIS £jj_Xa dUj Jllaj . *LlsVl U^aJL^lauJ 

J^JljJ CjIj-^JII ^j-o I^Jlc. 3~ n t Liajj-a c ^-uiaJI 4 1 Ojj^jLlxo 

4_Cj_4x?c_a jl 4 JLjL*_ 4 4_JL>* ( j- c J Midi mm! CjLLlJI 3JlcIj9 ^1 L^j 

l ^ xAjjgilJ Lx- 4 t^pDjJ.1 ^^L*JI Jjstxxij Mil Jjxx (jr U2j-a> 

^p2JLl ^MaJLj 

jxclj_s J_jU_J! I ji^tt-n-uL ^Jl 4-Ltfu VVJlTlluI ^_^_l!I 1 juj> Llj 3-^ 

i _ T Ilil j-^j] <<oll jLllvVI ijr Lc. J_4lll Ijla ^L><j J l ^ T l a jj tCjljLuJI 

Cjj-jjj 4jjl_5t-o Jlua itliVjLae-o 3 JlC Cj^jv tC jLjLl.JI JlcIj^ CLlSc-x j 

(J-ii>o ^ylc. 1 Jl^Tulo jLll>.VI I JlA jxuijUi JlcI^ jJ t^Robert Blum ^jJj 
4_5t_Qj fiGill (jljL^ {j-A ijr 3 La ttliLLuJI JlC.1 j_ 3J t^-vl 

JiUj ^_4 _xuj 13j-u_>JI <ukjV! Lot . <ClLI_L ji 4 _u^L cjLLuJ 

3j^ LaJiitlxu-a LaJujcj CjL-^Lj J>u<o 3j_ii»JI 13 t M iUll ^jV »1 U-LVI 
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pL?’UI pJLcg uUI <VJifjjl o-oJii'UI 


(J-iijellJ! JuzS nil! j £j:j i4jsL*JI (JjjjsjI! (^^aLjsJI by X '33 

.diLLajljHi! iLajjs dilj-iiiJjo t _ y jLc£a^.V! 


5^13*^21 

IIIU~~ V L^j| ^jiIjj (j-o 1 g3 j i .1 La (J^ (j£i 3 j_ij 3*JI 4 a tVt VI j_L«J La <jj 
(JSLiIiiJJ i4j 3jjj>.jJ,l 4 j3jjlI,I ^aLj^-aJI L$J ^ Jiir" i n I 4 j3j£L 1I I 31... j^JL) (jl 
.4j.ljl3-.tl 4 j*jij^JI LaLj I iNqljj tjufc 

IN—j (I0) PIP I_^jj i ( 9) MYCIN (^-.ojLa .y SjJ^Vl ji£fj 

(1 S) PuFF till i (14 ' 13) CAsnet/Expert, (12) VM . ( " } TERNIST/CADUCEUS 
y 4 a k tVl «juk i 3 I* j &jj . 1973 julj 1-fi^-a^.j (I6) IRIS j 

frames"«oljLLaVI» y.% ^VjJI cJk.AII .Lo-liVI 

CjLa^LjlJI Cx^-f (-LsLiJjVl ^jJL jLJjl^O {jt ^ LAj! (j J ^y2> ^yz> 

CjL b^l_IL>.I Liiajl ciJLufcj I 4_^>. <L^>. (j- 4 


il u ♦ i >ij 1 $ t4^ojLSttTu.u.U CjLoc_jjIjIL_4jVI 

(j\j VI Jlj^j Lq-Lu 11 ^j - " ^ oXiJ-zc-c 4_Lm_a 4 _l«-uj (JL^Tp*! 

4_d_UO ^ Aj t 1^1^ j-lj-UJ ill ^ylc. LgJjJuS 3j-UJ>JI <L^I^jVI 

a 4jJ^0jLgr*t ( tM r o jjl cliljj Ij siLioVl 4_OJ t_ m ( 1 ^ t 

:^k]| JUJLl <> SLu-L-Vl Sj^JI l-JiiVl ^LUI *>J! cJu^jj 


MYCIN tfcMiW 

4.^3 L>- 4jJulII ^palj-aVI j_A j-u->JI ^Ua-Lll ljuk <__3 Jl^JI £)l 

4JjJ^JlI LpSLJI c^jjuJI JjUtjj t^yjL^-oJI JjLjJIj ^jJI ^jjlc 
LaJl-Lc. 4_jI j_A jLuJlI lJl^jJLIj *4j_<_uLiU «Lc.j^>Jlj ^^L*JI 
L^J Jj-jJ! j| ^jJI <jj* 4_Li£. 4_U jiiwG cjLa^Lc j^lVt 

j. lo tl) 4 - l j v LILjI JlcIJ iLiTu 5l miU CjLojIftl ^_ulj 4 4_Cjj_c 

Lj_c^_A 4_pjJ,l JJuu 4_La_u^J, 1^ ^liJI tl 

Jl>^I Jiilsl IjlA (3'JJ *2-16 ^-I^jI t4 -lu^j Sj-5e_tl> 
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Vir 


2^ 



4^r 




ent 3 


MYCIN jL_Ji 2 - 


16 


d jl ' ■> c. «Ll i(jjLliLjjL>. jjllljjlj <L«jJU3 3Jl>.|j) £^_)ljjj CjV-J 

O^J (Jrp£.jjil (> (jjlS' Jjjs-J 3o*.lj 

ic.jjJ.1 is ~ ic - iL^io ^^L»J! Cj 4»G JljLo 

3 K mi 1 JJJ *3 I 1 - l J—? s - c ^J~T '"' I ^ 3 J-& d 143 I ^_C JULJJ^ t LiU jJ 1 JL>. 1 ^ * I Cr l*£. t J 

^>.jJI u ^ ^ylsilLi) j_l*iu£ J^jlII V .""il l 

■ » jft 311 ^ ..3 rl <La£L>J»l diljlj£l!l ^1 
<1*111 4 t mi" 3j_jj^s 3Jj g i H i ^oLij_i!l fjjs <LaJLa-~ i .ill Ji£.l_jjJI 

jolsj Sjuili) ic.Lila JlJj-i (_,!<<_' 37 Jjla ^jjljj-ill ^1 LlLsoI Ills i3j*_nl-ill 
3^ 1.U i j^oVI IJl^J <_M , y*i tuj 137 

:37 3 jL£.lfl 

.J J_J£. <_j_j_^£LjJ, I - I |j| 

j Gram-negative i_JL i_ijjjLJ.I -2 
^ in (jSLtlu (_3-^ -3 

(jy >< .i^ Vl VI (jSujij V) ^Ijj^j-v i_ijj£Liil -4 
.«enterobacteriacae» £_jl (jjs <_jjj^Lii,l <jf (Oj 8) Jl g"->-l dlLLA : jil 
4^.jj (>-±jJ coefficients di^LoL«II lh mtcj &\ no La JIHI I jm> ctcjjj 
(J is) 311 ( _ r 3 LtLLajJsjl (_j3JI 3-3jj_LaJLi ^jIjJLII oJLA iiaj|j3jj i^jljJLlI (JLdo.1 



plpUl pJLc 9 ubJI ^3 6j-uidI OjrftUl 


juaj fuzzy reasoning j-jlL JVjlu-uVI 4 jlc. j M.r. 

j1 3 jl c. L<-ui. 1 3 j-l-u>JI a /> ( y\_^ Ijalj Lsc-aLj^j (J^-uujLa 


cLtstjJI 4J CjI ih nil Mill 4J1 c»" < <>l ^ JlC. 

^-Tcv. / d 3 1 ' 3 11 L^_4 Jl_5tIL<_uJ I 

3j-^L^ »L^-UJI (Jj- 33 J(jryjjjli JlSj tL uojI <^Utl JL^e-c ^jL». 


<1 U£ ‘ j -..311 ( j _c. 4_£^_*Jsl 3 JlC.I!s J <-^>4 


J-usjUll 1 $♦ rn ,JV ju_<_4jVI (3j^° ^4^ OVrJ^ ( 


Present Illness Program (PIP) 

4_j^ 4 ^jJlI JiLajj ♦ ^ylSUl V mhI MIT 1^3 j_^Ljj_JI I jlA jjio 

L$J VllLa JUJ ' (j «*"** tixlliJI J jJ^jj) 4-U3J-A CjLjLj^ ( j£LtTu ^lC. 
L^-tiaju t^-o^LU ( ^a ^IjjISJlc <U (jl (jL^JLI . 3 -16 (JSLtTu 
^_u-aj)LLa-tloJ 4LL?eJ J 4 (LLa-tIaJ ^_u-^j)jJij J- 4 (J jt ^ Cr^i 

JL-Lcj i (‘ ,“, < JUlC. ^ l) I Jl«-ll<-u-^ 4_L*_>0 1 cij Lafcj i (cla-tHiJ 4-LtIu 

uU_tialII ijr Lc ^Uia! j£j^j tCjljLjSJI 4 ^>JL*_a 

. 1U < 4_j^ ^c. (JjVI ^L^LI! 1 3a jILj LoJu£. ■ k »4_uU! ^jLjSLII ^L^ILaVI 

<_ i u 111 LcJ (jLjLa^l *Lat (jLjSLII 4 JL>. j-uuj 

(^jljLO jl ^ — »1 3 MM I mI I L.u.uj.1 

^JJ-4 ^_1C 

JjL^iu 

t :i_j Ji£jj 

liujia. Streptococal cj^Jj -.(_! (_mih~ 

(jJLSJ! '' ~~ 1 ^ ‘ ^' ^jJI eLa-i-jJa '^ tl ■ 1 " . ..I :t_it 1 , 

. glomerulitis 

jU. ^^ Ml^ ‘.dll ilC 1 lZ~l 11 <_)1 J M l I 

callulitis ^^Kll ^juiitl (—iL^lII •<-<! 1 ,^tI 

glomerulitis ^ I c. Jjlj (jjsjjsj i> <i-> : j_wJ,l (j^-ijV <~~r tl 


aos 




^LLcuZu-ul (jjl Lc. JlJ j^5LLa 

Henoch-Schonlein Purpura Jju 
PIP ^ Acute,glomerulonephritis <j_a 3 -16 

INTERNIST/CADUCEUS £*Ll ji 

La CjLajJLla uj t^^_u_uILu 4 _*_aL>- ^_aI_Jj_l1 I I JlA j^L> 

La jLllcVI 14j }l^>LJ1 (_P»Ij_aV! V nil 355 ^j_A 

.^La>UJ!j j^V! <>a 5500 

.^^Ij-a^U c ^_aLjj_JI I Jl^j 4^jjlU 3JlcL9 JIajj 

olk-QUI J a mmJ tCjj h'y^U.lj ^1 dI^_aVI (j-ukL>ot iJ y^ Jsajljj ciJllAj 

3^3 4_rwj_i t4 -iSLLLlI^V 1 CjUL-JIj CjLa>L*JIj 4_uJa^_t,l 

((^^a-jJt-jiJJLj 4» 4 _lILlII 4_3jjJaJL» <>L>o^l ^j-C- t4_Lajlj 

« 4_Laj>-^Li, I 3j ^£a_pe_tiuI(JI » jl t 4 -<-i.laA. ^Jj J * ^ £)-a 3^9 4jvj Jlj 

lLsLjjVI i^J-a <>JlA 3j_3ll 4 j>.jJ t4 > n a'v- I 3jj 9 <L>»j.i 

. 4Ja^^U,l (j\ J 

ci,-L-^ ^>A t 3jLbLA jjlL INTERNIST/CADUCEUS ^ 4%^ <j! 

^ n j^9 t^jVl 4^>»jjJlj J-laII V iVill LaoLa T lC. I 
^ (3Jl>Jj 4 jlugjjS La-AjL-O^Ij) La-AM^ 1^1 (jl*< < m^LlLa La^jI (j^- 
(^^LlA 4j^Ij cdLofej t3j>J-3-LA La^-La £j, > II 3" Ua CjLL^^La (J\A. aIcsc-a 

. ^ jr L La^ 4_0£_u I^Iu_u I 

£)-£. tCjl j istjJS £Jjl (j-A^it^l 0"V (j-o^Luil I5l I jLt-iTu-uVl - I 

.4 1 ii^LtllXI cjLl^j-aJI jjlc a >,j3yj ^j_A £)£La-» (jyliil 4 _ljlL_uJI cj! t^>ui 
Lr^ j 2 3 ,.. 41 #-« 11 CjLj_uo^_aJI JJlc 151 :^_u_a3JI -2 

. 4 3 h V a CjL>.jJ 1 a^jI^» 3 (jt L>^-^ <^Laj1» a (j-C tilcstjlj 
jj-C. 0_5t_jl jl t u i til Jlju (jLul ^U^y^iJ '4juLlXl -3 

.(jrJJLA JjV ^1 La^3L>-jJ (jrU J5|J_3JLj J CjLajLlA 

Ventilator Manager (VM) 

mi a (j_A ^ l2 ^Larry Fagan 
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pL?’UI picg uJJI 6 jofaJI 6 oa£j’UI 


^aljj-cll l i iH I II lljjS tjLcu ^ n ,"." , .. c<!\ Jj^illlLcu a_*_aL>. £yLi gift mi a 

j»l^J,Li ^yjj iSj^jJ.1 4 jLl»JI 3jL>.j yS yusyAi <Jus£ dll N-a-^La ^I 

:aJhll 

a ^ I", i- H dsLcuLmll ( _ t 3 (J-4 j->J, 1 aLla-i-Vl i—a I mi~NI -I 

system life support BLloJI 3jJi1 , „ a 3} g ->- L-i J_L>- ^ I i_3jjtill -i_j 

^Ij^-VI £>3alj 
a_L>.j-l^j i ii311 aJL>JI Vl~i 

yS (jiaJjJLl 3JU. yS djlj-iilll Jl>.| £-js *3c>J1jlU yS dllj_LiA3 ^Ijjal -J 
(jjicJcll Ij-lLis OJ^l (jl (J^° JLoVI SJjjlaJI i_al JL&Vlj jl ut*.VI 

i* i .t 

• 4-Lusys <L3jj^aj j_lcuJ aj| ys J^LHil £^L*1! SalUdl 3jL*icuVLi j i i~ll -_& 


Casnet-expel (Causal Association Network) 

a Lp ail JSj 3 iLaj^jJLaJI di^U. mi" t ^aljj_cll |jca (_>^a33ej 

aj-%-jlj~l_n~iVl •%.-<" «1 N-Oil a (4 -16 (JSLd j-lajl) diLyi i ii a 3 Jx. a.a^» all 

yzj a I 1 a j -a-jJj J i n3ll j_&ljJill jjV J la-inll I JJt (jSLa I Jiisj 1 1 g i.oj V i"ny 
. aj^jisI j Ci> i l 

a I ,V t U^iu aa}UJI j CASNET ^aCj-J fucaju yt EXPERT y 
dJ^?Lce_Ll j-iiLla J j "i a" dJI_Lifc JLjlj ^a-La i y i njLajlj LfCi ajs^LuJt 

La^ ^al_^j al_b y& ljufc Jcr" i nl JU3j la-o^J^jLiJIj a-o^J^acu-icJI 

.5 - 16 J ^S i y£ ^a yt 
:^l 43 M3 ^ EXPERT J^ljis £,1 
diU^Mil c& l>3 - 

dll_lislj3iaVlj . ~il kyM 1 I (jCJ dlLLajljJ - 
diLiialjliaVI (jcj dsLLajljJi - 

tfLsol LaSlj lLijjJI a_cpjjll I Jy LaSlj JLC.I yl\ gjj t U~ yJj 
ys a_ia>.L!LiVI ' c lj 311 1~;~ inVI aJT j-aju Ijl& ^jjLSj jjl ^jL3il) j»LaVI 
.(j_Ju£. (_yjliiJI J I^l3ll 
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OBSERVATIONS 
















pL?’UI picg ykJI ^ 6jofiJI Ojdii'UI 


CASNET 


(UjTjU) 


EXPERT 



EXPERT j CASNET j>-5 - 16 jS^ 

j-c.Ijj3 Sjlc, LojLLc. SJa^LaiJI 3_jja j|.jj5 ^ <—a^LJejj 

(Jl a" *>»l CcjL^ liLa 3 a j3tl (JjaLta JL>.Jj (Jj i4cyj~ itl (j-ucj 

JLcHs-VI 4 j>-j.j Jlij 0 ■ 04 JjLuj Lac.4 c i i n~‘\~ p3 0.06 La 4 j <Rj.a 

lJ js j_iij (jrlj ! juk Jla i(j^-cujLo jjiVl i_iLbieJ 1 a m 0,06 

<—aJbceJ ^ tlLIi £-AJ -76 ^I (J <^1~! 4 j JLacs-l 4c».j.i 

^ J V ~i < n~ l_3_i! La-£ £fl_*jaLj^jJI (jr^ ** 3t~ V a (jLjtc L^l JLalo-VI Cj^LaL*_a 
«L>.jJ SjLjjJI jj^-ujLo >. in itcj 1 ai.n‘4 :^oljj_i 4 3 l~i V a 4jjjjlaj 

j» j-cjj 3jLj (jjl JLac>.VI «L>.jjJ (^^cuLuiVI (J^ill EXPERT jLi»U iJLac>-VI 
JLc.1 _jil! (jjs j_^Vl JJjlII Igar ju ^,111 4-ulsjjil! 3jLj i—ilcuicj SaL^il! ^ 
. ISLcujl CjLu1sj_ 3J1 L$jL La-a 

jjl V] 4 » I i 4-jV 3tj j , ,i i <tl2j ^\SLa-i EXPERT 3 

.43LljJa i_jjtcail! fjj i Jjusej <Lajjr" i .ill djljl 1,-ViL.VI jj^a ^oitciaJI JJjlII 
O-Jui 3T- "l ( (| I (jt-IJI 4 J ( (ll—CuVI 3j_lja»JI 4 a R tVl ^llJI j3>' 'A 

a^.Rt i .-. i^.u-.it 
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jaOll 


(9)SHORTLIFFE 

MYCIN 


(ll)POPLe 

INTERNIST/CADUCEUSIJ! ^1j^Vl 

(18)Shomliffe 

ONCOCIN 

(jlloj-tJjJ! 

(13)weiss 

CASNET 

Uj£^L>JI 

(lO)Pauker 

PIP 



VM (12)Fagan 3j^jJ,l 4 j1_l»J! 0 <'^yz 4_*jtLo 

(15) Kunz 

PUFF 


(19)Fieschi 

SPHINX 

4jjjljO jaVT 

(16)Trgoboff 

Iris 

JuajJI 

(20)Gory 

DIGITALIS 

vlill 

(21)Patil 

ABEL 

PHCOHTRO 

(22)Martin 

MOLGEN 4_jj>* jJ <_jjL5eILll ■ UjU.4-" 

(23)Engelmore 

CRYSALIS 


(24)Gascuel 

SAM 

^jLjj^JI ^jJI < ♦ «>> 


L_JaJl 3j_ix>JI 4 4 tViV I-I6 JjJl>. 


(jj-SLj (j I <j_£Lxj j V mi "ill iJT lc. 3j jJa 3 j.jU ->J' 4 iVI oJlA Cjj-^lil 
lLljjJI iJ7 ^ &+jul\ ^jjuul (j-A ^Ic. l±U3j d>l \a mh Mil, I Ljr £s 3 Jlj 1_3 d)lj 

(j-4 Ij-O* <jI ‘ 1 ^ a J 3 ~ (jI 3 j_J_l_>JI ^U-Ia-Lli I J-AIjiail (JrU 

4lls t«4_lVI j_j£L3j» 4-lLc. La Jiielu-ol <j j_lCj.j V aLioVt 

4_3j^_LJI 4_f^l 4 _*_uj ^jJI j-tSLoTJI Jaiw £-L^jL> till j t-J- tT J' 

.^jLuJI ^1 ^-oLjj_lII L^-4 jiStlit-uj 

Zjgy .| ^J| 3j_ l_lj>J 1 p ) tl ^jufc JJLi j_A <Lcj_<_uj (j^\ 4 laf. c_xj?cj Laj 
t4_uoL>JI 4 j^Lj£, ijr 3 L-t-ulaJI L^-a Jiir~ < nj ^jl ^jSLaJ ^Uil t3^_jJL-saJI (- < i uL>Jl 
j—t-L^ al_jj —lj 1 " J 4-Uj^LJG ^jj i >j i t~>11 ^LbtJ V cilljuj 

<jl mi 3"it aLiD^U liSLa-a ' c_u-5cj La£ . Jljju jL^>* (^4^- J-^ju 
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*LpUI pJLc 9 ubJI ^ 6jgjjdl ftuoJ&AJI 


tBj-cl < m 4 It c«< mL>J 1 ^JLc »Lc.j" < »l ^J! 1 U,>»j ^j| IjjjLAj 

. ^ jLStTu-uJ. I ^JA_J (jr luJ| ^j-«-u-><J j ^ 1 < tjlife^ 
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r b»;t l ^1 J .-^ A t l |juk ^ 

^ j . ■ U~.lt J^\ cr ls>. cAj^eicJ (^1 <U_u_u jJI 

L^jVLsJ. I_2-3j Lg-fl-I-La-j L«^ tS-g.1 > I^itlj 

META- § DENDRAL Jt jdMliU** Jtj*y 4 

DENDRAL 

^ i_a jjOJI ^1 (I) DENDRAL JljAbJ 
^Ijielujilj organic Molecule-^j_ubjt] I 2Ljj 

CjIjJ 4-UTc*.* CjLuf^j CjLjLuJI ^JlA j_u 

oj-a> (j! U£ i>nt l snj;j^>JI 

.^>*11 JxKJ! ^1 J^U! ,>. 

. cj^Lj (_ r s «lLsj«J! o jut j.j i n~j 

^>1 j V" i nU cjEISLo^/I : jlJjUJI -1 

Ij-j^Laj j j~j A All ' 2i Conucn ^joUjj 

J - •£ 4-jJ^ALu.I 

.Lederberg 

(j-0 JL>iJ (_^dl Jj-uLl! (jiaJLJ JjflM :.UjUV~ill -2 
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. Ijl>. Ij«u£ 63 ^ j^jJI c .< - s fc -J 1 

CjVL$H».VI JJlc ^j-saonitll j-uaJjj ^Lo ? < jl r.-^Vl -3 

LS-lJo LjJjLlj 1 — l - ljj-j CjVL C l > -VI fiJJb c-'-U^J £_c 11 gj4 jialll ^Cl.'^Tu 

t 11^*1 miVI jl 4 _JjJiaJJ «L>-jJl1 

j-Jj) l^i "1 \ 3~ (m! JIjJojJ LLj- 4 ^ jLsr” < Kj (j! 

^y-Luj t3 JlJJl>. Jlfi.IjS jJjJ U£ L^-4jLSfcTu-uJ JlcIj_3JI ^-LQJUJ 

JjLstJ Jj-U-d 4JVI J_C J_dLaujj t4JL«Li 4 j3jU C_>Ldjl*_d ijT ic 41 <;f. 

lj_>o ^-5 k _>0 jlc.Ij_3JI (^1 i4 _^SLj>o ^ILll Jlc.1 j_3JI <—al mm^I 

:^Lll! £j_(J! <j_d SjlcLs r.<nj ^jl J!jJilj_i llJL IJlSLaj .a jj<>>♦!! 

N-C-C-C—> N-C*C-C 

3jj lil 4 _jI 3jl£.LUI ojuk (jy-tAJj 

(jr\J OJ)^»J < m J-uaAJI (j-4 Cj^Lj ^j_d 4 JLoL_oj 4JL-saIL<3 

- 

(4) MACSYMA U-l^U 

J^oLSLlJIj J-dal ci~ II J-jl I II a t _ja. (_y3 flJLg.1 . ..<11 ^oLjj_iJt ! jLA i_3J^jj 

vector and matrix algebra <-<l ^ ->"11 j djlsj^al! cjVjLlU j 

i U i^Vl ^LSjJI ^ (JjjSU! jls-I ^jsUjjJI ! juk JiUjj 

4 <"o_g i4-u_o ni4^> <Lia JjJiJil oa^JI ^JLjj 

oj_&j 1 1 g i J I j-lal-LILlI JUJLsdij 4 j iALjJI diVjLiiJkl <Uj 1 nut JLC.!^ - 
. Ijl 1 g j 1} t frjiAj ^ji ^ III <1 It l_4^ ^ 1 J V" i < iVl 4 1 ^ (ii JlC.Ij2JI 

:c£Ui Jlla 

Sin (x + 1/2 Jt) -► cos X , Sin 2 + cos 2 x -»1 

log (ab) m —► loga + logb 

t M l 11 1 C. 1 1^1 i? 3 ( I J 1 (JISLcuVl (_3-^ ' —- J *" 1 1 - 

3X2 +4x- (jf tiljjG tj? (jSUj Ldajf Jj ^1 

(x-l)(x+ I) cdnSj ax 2 + BX+ 0^111! JSLill u? 1 
jJ^\ aJa^J^j ^jLi^Ull liLa t4_oj^_>oj 4 -l>» 1~ n ( a 1 - 

cos (n + 1/2) JT =0 ^LllLjjIj 1 oj < ti^La ^^-ct-ua jjlc N Declare, 

^Lj_ 3JI ( j-« ^^Genesereth Cjj j mm m 4-jJl^t" i < nl ^^Ujj 


2M 






ft x L u flJIg pgJL&JI 6fall pbjJI 


i j-a J1 7t"n\j Deductions TKonoric-type CjLvLlTll^Ij 

. CjLcj-^j>J,I jJoLSj ^ * j L *11 j ij^V fjLZ 
L»jl mi (Jjj-U 4 Lt Mil MIT j-flLjj-jJI L-4_j^p Ju9j 

. ^j-aJLo L*_J I £jj4 4-aJ V~ t »lj a- mnl 4_*Jb IjlA Jlj9j ARP A 

jlr~ < »L (J-cISJlII CjL i Uju ^j-3li Cx.u£ JlSj 

^hearm 4 jJl5cIu_uI ^jJI REDUCE eAJt u-^J I 4_3 ^_*_a 3jlc.I^ 

(8) Jjmi~j1 lex jjj (7) snark ^ Ijuit^a fJ jA.1 H5 

. f 0 J aU ciUl^l <iJUL5,b 


(9) PROSPECTOR 

|j| :4 _jJLjJI 4K Mill jJLju j_&j «£)jLlXI L^-jJ^-istJ I JJt ^\»*n 

1 g jjbjlJLl ^U! La 4 3UU Ll>-jJLL usj III 

^ v'lfl 4 -jJVj cj \K i ui ^1 j V~ i oLj (Ll>»jJ^-u>J1 L_&) ^oL>iJI ^j_u3ji,L 

. S^LoSLj 4_jla^c_aj 

J > 4_a J V nu ll CjLLfjJI *1 J_<_U (j-A 3 j fl ^ Jl^. jl ^ tM 

4jI Jlj CjLL-JI (JL>oJ £)£Lajj L 4 JJ Jj-sdjIu CjL>»1Um 1 »VI 

JJL>oj i 4 j t j t U 4_*1j 4_La_u_aJ CjIjLxC JSLli <- < < mL>J1 £_a jjLtlJI 3jj.i 
J^LLI! ^ ^jJI ^VjJI ^U 1 cjIjLulII ^ 

I JlA £_aLj-> (nl (^jLoJI ^Jajl) ^ ^LIFER 

4 mi 1 -v. 1 )j-^Lj La 3_}Lcj tCaHLuil 4 _ulj_lLJI 4Jtil 4_j_Lu 

iS-ls! i>»j cjLo^Lkjs LksiLSl { .IUj interactive SLiLilLa jjL=dI! 

y /'[‘s t (, ..' ,laa2UI ^-li-Ll! jjLii 

(J-LSSJJ 4 iS qj i4 1 nl->JI ^jjs <lL>.j^o (_^i 4 I of. 

.1^1 

l^-La . J t (J^>- I Jo. 4 jlsLj dil^jl 3 Jl£. dij^ls 

(3_JVjJI SXjjSJI) cjLj^LkjjU (jLi-ljJI JSLSJI (ju 3o.jjjjs 3_4o.jj j 
K nowledge Acquisition jlc. 1 mjj ,4_uLuIaJI 3J«i!l (jjs i_u^lll ^yO-jloJ! JSLill 
SjljJo. ^jLcj (Jii. ( _ r l£. ^jir" < nil ^ l2 ^CjLo^i»i,l i_il 1 .i~‘?1 system(KAS) 
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(jl i i »V1 J^QJLj KAs^j_3jj q _a dJJj JjJuu jl 

iii^I i »V1 Cu_)L£ LLb tgLLuua Ji \j3 4_Ljji_c CjI Jl>.V BjJuiil 

4_^^LjlJI (jib iB q-a 4_j_Cj_3 4-C. j_a_jjc_a A CxjL^j tPI(A) A La CjJu>J 
tj I c_ocj A t! jul 4 ^jL^ 3 oj^ l>^-* PI(A)>PI (B) 

♦ L^ -u-3 j B (jyic. tiJJj tjjA Jj t B ^yic. 

Jl_»J (J-Tt-A-j^ t ^LuIu_oVl 45 Llcu j^-A M7jSLul 

U-Lu Degree of Sufficiency (DS) 4 jUSLII 4^jj JSL 
4jUSLII 4->.j_i ^ruuj Degree of Necessity (DN) j->^\ JIa-j 

(_p2>j»oil ^Ll 3J <0^>U! j! CjJl>JI I JlA £)I E a U-vM ^ ji CjJl>J 4_jJL*JI 
4 aj3I1j E—>H oU ^j-»JLJ 1 J3U '(A 4jjL^a 4-^I1a>U! 4jLaSLI! U 

4j^_a gt Us^\t fl DN «1 dj^gjuuall 4^wjjJ ^£_j • <>^tl 

H- £)U 1 j3Ui? a L^l • h a ciJJ5 ojSL DN = O I5L^ li ^Ll3J 

«neck 4 _l2j» sj yj "17 ui Lr .s C j-^_AJ U£ IjSLaj —>E 

jj-u_ji(2>^j 4 jjLJI (300 4jL3^<l>.jj) JjJj^ 

4_u1^j-jJI CjLlSjU)) 4jLaSJI 4j>.j_} (J_aj La- L u t(l= 3jjj-uaJt «L>.j^) Lj^-us 

4)u& (jl 4JLuL». £)£LJj • (20,75 4jL 35JI 4^>.jj) jQ]|» jl ((Dikes 


.CjLL^j^JLI 3U£.L 4 3i a jl 4 jjL*> 4_Lu L^jLj 
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6 x L ufl Jlg pgJL&JI 6Jaaidl pbjJI 



. ((9) bji : jXtfll) ^.UjJ SSL* J* ij* 1 - 17 























LITHO $nJ &*Ll jrf 

^1 4_dJLaJlt LlJsI J-U-luU ^yC. t ^ tl J£Ldo 

tl J_u-ajlJl ^LUI JlLo 4 <? Lw 1,1 jja- <<ot 4 jsjiUtl ^ys 1jaJL Ja-pp 

lUjL-(_ t_C. £j_) ^pLc. JlT(_<-u^I dj 1_ ljj \ _uL! I 0 Jl^j ^pLo_i^ tL lJoVI JaLt2u-J 1^ 

cjI_j_L^_Lo 4 U r (d^j L^JLlL^jj Driller c u -alAil 4 U < »l jj 4a.^ir~ < nil jjJr <^tl 
. 4_u 1 \j ^ t1 (JZ(£L!I jl ^.Lull Ja_>JLi l^jju 
i Schlumberger-jj>.j_Ldp-d ^ ^ jJI ^ 14 ' 1 ^jiuJ £_cLj_i <j_o Jl^IIj 

( jr 3 4jal> jJ^JbJl (Jjtp Lo£ dL-uLpJl £ Juk j^ i hcT) j_k 

i 4_plj_i_>JI LpLLilaj L^jLulJJ A SL >t I 4_dljJiae£' dLcj-b-U oJJt JLo 
JuLi-uVl ^LUJ J (S>£IA L-dU^aj <Jjjp-ll OJ^J LpjL*_OJ 

i4_flJLL>«i,l Ca}LoL*_tl <j_o 4 _jLo <j_C. JLjj-J La LkJpJj ^pitl JufcljdJI Jajj_j 
jjjJuJL djpjil ^_tC (jlaj^-dJl 4_uLuaj ,^pLo-i I jSLaj t Jukij_uJl JJjj LajLStlLuuo 
. 4J J ‘ A A 4-ojla 4ae_pj ^1 (J-uaj 

L^jI jJl-lj t _ T uJl tJ^Ju-aJI ^_a_ul_tLc Ja_ij J^pa l^uu^ ^_ob^jJl ^JlskIu-uJJ 
14-ULp j-lC. ^.ll*.j ^jLllIl lj-p^ (jl C-<- l> - jJ^_ja«J 1 OaeuJl Pjjjj_Ja 

o^ 1 cr^J dy 1 o-* (J! 

IjUk (_ 3 -S i_3jJl_U j_i£. (j-0 (j-u-ilj Laol ♦ i"i (III jj£L«J Ur^ I g~ (jLp»^M 

3j_2.3 ( _ J -3 Lilli (j^, Cj jLa-~ i 1 iij 3 , ^ a I r, ^ CjULu «L>JLjl 1 ^lajuaj (JL>J»I 

.Sjsjla 

Wireline ^11 m tl J^ls. jji.in"! UjlitAJ ^ IS ^Davies j»la jlsj 

jLiTlcVI ^-oLjuJl jl^Ljj *4JL>. JSLI <L ^4 jl>.1j <JL^ logs 

Cjj_uail CjL>- jua Cd 1^ j mi a i do e -J l ^_ua4JL>JL JauJj-o juk La 

dsLajlt-U 4 <7h-Li. 1 jjVI i?Juk LaJu^j tj*J! .. Lola. ^Lulolj 4-ojLoi,lj 

t Lcaal CjLca^Lj L^J (jlj Jj-^-o 1^ (O j- u ^Lll £)l ^uJaltJ Lo LJLc t L*_o 
.3 JJlaTloj LlaaJl jjL-a-o 

LITHO 0#Li jd ^ j* 

* (I6) EMYCIN ^lij_. (jJLc ^UTlcVL. Ll,LJ LITHO ^Jl^LLlu! Jl31 
L&JLc.Ij^ u .i 3 i I Mif. (_yjliil! Ji^inll j-lajl) 4 T L>.llljVI Ji£.ljjJI JLa-~ i .ijj 
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6 x Lu d lg pgJLsJI 6jaaiUI pBxJI 


Lc t gSLUll 4^»jJ w ^ 14_L.l _£jZl 1 

(jr lc. ^-aLsj^JI Jl^Uju t JlC.1 j_3JI lIIIj ^JJ 4^1x^VLij *i 4jg < <i*i 

t( j_>L*_4U 4-uoj^-g. taxonomic 4 j 3 j ? 4_3 j-*_a SjlcLs 

^jJIj cjl_S_j_laJl ^ 1 ^j tI jjk jjTt-LLl 1 j t Lt}aljJL>Jlj 
(j' LLtlaj-ILsI IliLb . 4_L>-jJJ CjLjLuJI ^j-a 4_uaj^C CjLqjjU a JlstI i »1 
..j i4jjjlj 4 -^jJ^-l>J 1 4l>. jl\ I jl» ^LUI jSLduiLj l Jl_u 3jlcL^ ll1I_L& 

i((4 -Jj— t_<Tul i l^i !I 4 _ ljv I 3j-j_ 3JI )) ^ Jiir ~1 n a Jiolj *«♦ 

q-a 4jj-uI> 1 jUtl 3jHAl! (jI ijJj Jlj» SJlcLUI <U Ml h < H4 

. 4_Jj^ILl]1 4_j^1^Jl^iJ 1 3^jse_tL £ j-a ^ “17 ^JSLtTu 4 4j^jLjJI 4Jb»^J,l 



LITHO jj g p*+i .juu^j ^ 2 - 17 JSLi 
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i^UiuoUl .ISiJI 

a till St 

jfU £ya j^iej^aJI £d^jl JlJJl>J (jr& LITHO L^J-ljj (_j3ll 3 < .m jJI 4 o^U jjl 
,jji L^jj Jjjej (JL2 j (jI (j£L«j ii3j-»Jkl 3jlc.Lj2 Lc^jj (j\ « i m~1I 

(j-u diLajH.1 (jjhjiJ 3 - 17 J< ,~, ^ .><, \l .tl 1 -j ^~.tl a 3t-» ;t I 
dil^ niC. 4jl c«ll oJ-ifc (_y3 ^lXsc~lluJJ i 4-JI j) m^U i—SJL^J! j 3lt-i«U CjLjLlJI 
1 /i i a r n i t ^JV. \ < . »<SM 4 _Jl«X. J, <1 \ ^jJI p i iijJI j ,d L . “ j" 1 ^_uLft-a 

. i t-i < «^gHX 1 (_ r 3 diLj" t H a 4jtjj! V 4 3 <ir (_g t n tj '°i i !jl>. 



3«Ut m*JI mam 

Determination of the broad Lithological Structure 
3j_ij£ LcIjjI (jl ! Jl3jlx J;»^tl £-J^jV 3t I La-a 

0 If. quartzite j Silexite charts JiLo 4_^_il , ; ;ria J 3 £ JlSLil I4I dy 3 

cjLjLljJ! ^>1 j V~i t .il (j-Lc. (jLLjVI (j^_i j— l-laTJ I JuClxji cLjijtj iJH! Jj < < .1 
i_3jjl11Li ^JlSjII (j>i« 1 jljj-J jjSL«J,! jjjs 4j| VI t<L33 (jjj-Vl I 
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6 xl. 'u aJ1 9 pgJLaJI 6 j ii'jll plijJI 


Jljlj L^-lS 1«'j ' 3 -ljjiIII (j£Uj Su Per-Groups-Lil*JI CjLc.jjaoJ,l» 
heavy, dolomitic rocks, JS (_£jlaJ 3 jl (jSL*^ : ^jo.1 diljLj^.1 
cjoj Saline rocks Rocks (Phosphates, siderites, Fenginous, limestones, etc) etc 
.(3 -17 JS ut j-lajl) Histogram 3j-a-ji.iill ^tu-uLi j 

: MiLa Litho 54 SjuiUih 

.‘/.5 (jjutjj Histogram ^ I» 4 ,, , m o5K 151 

(0,7) 4 1 x i>i (_5-A i. i h 4 3t-.il 4 ^jJL 2J! 4 mil jjjl 

. (-0,95) joJJ (0,2) 1 (0,2) 4 jjojo i (0,3) 

Jio aj^jILo Lajlj ^ djLajl*-ll i>JLA jl jjs .Logs (Jj5L1! 

dJl_L 4 >j .jLj.jJ.1 Jjoj J j 3 Paleontology 4 jL>.VI jIjji jl 
: I4a.l~r1.nl (jSL«J jl La 3 jLc. cliLojl*-U fjja ^fjo.1 £^jj| 

4_3_ta_La jj L ,tl £-J4 -cj^ d)Lajl»a t _ 7 JJ (J-Lsa^lLlI jjSl-aJ I j£L&j 

Li_j£^ 5LI! .. .t->l 1 m a Jlo ijJLII jjiji. 4-^ljJL>JI IsjjlU J^lo. jj-o dilal .iiS". ..VI 

jjj 4-j-3|jJL>JI ciiLajU< 11 (jjSLj p a L,,,jVI 

(j^ 9 J tiJJi j i . -i «t ^jo. ^b-u-ol (^l Jjojill 

, Ig 'ij a 4> i L 4 I gohj (_yJI Jjojill 

(^yO^J^-oJ I j >--»*ll ^Jl ^J-lssjIlII {jja SjLc. LITHO ^aLjj-i jj^-alLj 
,tiil jj LiojJj-oJI joJIc. ihjjLA j»CLc. 4 JI 0 . ^ 4 jIo-VI diLa^ia-a 
3 jlc.L 2JJ 13 ,Li 4 j|«jtx>. jaJLc. (_£l (jOi. 4jLcu» }lia LITHO 

. jt Silurian Lai 3JL>.jJ,l q\ graptolithis 3_sLa jlh 101 

Ordivician 

^ a_a U£ diLfl-ilLgaj 4_ul_4J 4 _o.jL>JI diLo^HU $ 

( _ 3 -h diULijJI lg~Li I 111(Ja-J j 4jnj..^i~i 4^1 ,jj3 JS (j^o ‘tflj^l 

4-0.1" r. 1 nl JlC. 1i I JL>. 4_*alx. Jt£,l t _yJl (Jjo^Hil Jo-" 1 n" 1 ^ ^ ' 

(jJjSlllI jjl^ I jj ‘Ll vdJj JliLoj .^JlljjjJI fji\ dlULljJI (Jo-jj Loji^. ihnili 
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(JLqTlvI ciiLufc (4_u_u 570 (j-a I ^jJus) Cambrian 

., U> ♦ ,>>tl 4 _jJLl jj ->■»11 £j| 

: <Ll>.jL>JI <&j * 4it 4-uLiitJI cj! 3j i? i/Vitlj 

(jLl I tgLcwJ^Lla) 4 ^j-*-o 

‘JJ '-^ r *4—LJ*.(J^vlj-4 . « ( _ < p3j Vl CjLIlLj )) 4_uLLlIs CjLoJ-Lt-C 

(fll* 

(j^ej^ r J I) 3 LtTaJ CjI_4jJ_*_4 

(j3jIj 5L1I *(j nKltl) ^)jjutllll ^c. cjLsjJl<-x3 
(JLojJI t Jilail j-3cj>JI) 1 grtjf j^ir L-3-uoj <^i-aj)i* a 

t^^ju tdilj-LS i3jJi^_Lo jjle_t-^) 4 _u_u_u^j CjLq j-L»_a 
(^i mmII t4jjJuJL! t<Lual i mU) 4_jJj)j1j 4_xj_lLj 

• dS\\ 7) jUtlj 4 _j£|jJL>JI Cj Laj) U11 uLsj^j 3JlC.Lj3 ^c. JllLa Li_l3j 

2953j^12 

j, ism tl (jy Jt 4-ul 3iUH 4 JL^jI1 CxjI^ - I 131 
: <j_a 3 Jl>.Ij <Ll>.jJ^-l>JI Cj La j) U11 CxjI£j -2 J 
zagros jl 4-uljjj 43 ito 

:4-ii^a VI 41 li]1 £j\ - I ^j5l 

(=0.6) III .j (-0.6) 3j_ijfcj fluvial 
LAGoon (-0.3) Arid (-0.6) GLACIAL (0.8-) 

PELAglc (0.4).... 

:4 3L>HI ^£ 4_<_a_u^JI ^ j^-u-lU I ^JjjI L)l ~7 

deitric (-0.3) biological (0. 3)evaporitic (0.3) 

Plutonic (0.5) 

( -0,2) LK 4_L^jJLC a-o Ci t <nt 4_3_Ld.l (J-u-Cj ^JLal>.l cJl_La> -3 
(0,2) a ^L> /11 < J^Cj J_u_Cs ^JLalvl cJLLa -4 
jJJ ^j-uL-u^I ^3-lLlUI £j^j ^jVI <- m i<<jlll <>VLcl BJlcLUI ilaj^jj 
♦ ^1 CjLcj-3j _}j_».j CjVLal>-l 

201 3j^ll 
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6 x l ufl Jlg pgJLsJI ^9 6jaaidl pHlJI 


( j r a> cLuLijlaJI <Lu-Jl L-t-Lt-u^j lil 
jjz> ^_i_uL_oVI fjAAJ 1 f\$-*3 3 
4 h\l 4JLI ^ j^-lLlU I £-J jj I js 3^3 cjVUt^I (jil 
HALITE (0.2) DOLOMITE LIMESTONE ... 

UppUJI h*i1 J*&J 4*1*11 grtiLailf 

(JJLlUj 4_aLa ijr Lc.j 4jj_«jj 4 j^Jlc CjLajJLjla ^ic JliSLII ^jIL>o 

. 4_^a 4_jj_xaj (jL*_a L$j oJlAj CjL-be-Ul J*\ mM 

JliSLll JKuiI ^.Ll jlc. 1 <<rd 4-c- c^jj•>*<< »1 jJsj 

* Normalized signatures 4 _j_<_uL_uI J1 *\ u»l 9-y^ ^ 

cjULl-JI 3L&1 <>><aj 4 jjLS_4j LITHO 3 t Jj» nil aLul 

4-j-IlSLtIul J^-L«-uJ I CjLjLuJI <13£_a 4_al_^JI 4j^_a^J| 

jLu.a 5-17 ^jSLtTu jj L^-Lu - j L> ^\ ^jjjL-u^q 4-17 (jSLtTu 

IjJLc 25^juc 4_au_ulj CjLL^elu-ol j ft ^Ull J^lsi_Ll.l '.Plateaux 

jaVi ^ 

254.^1 > <i o u \ c. jl ajtaj j (jyllil J^LdLJH:M egaramps 

jaVi c> 

.jjjs 25 2, (j-u IsLju (_,!£. 4jj1j ijLscIxjil :MajorBeds 

.jILo 25,5 iyLi 4_al 1 m a (jLi^Sj jl SjLjj :Mesoramps 

4 K1 ui lJlJuSLIIj «Clay Peak a j 4_c-9» L^jI_ i ^Jy_L>JI cj 

(J I«a3CJ l^LilJI (_y£.L*-liVI 1 L 3 I Ml 111 J^l 1^-k- (JJ3 jjV (LoU. Sjuill 

» j J li II (j-LJtlU (j£, ^ J-a-~ I ,iU (JCjiJ 4jla C-lL oj 1.11 aju& ^oUj-ill 

^ji j-"iin U ^Ij (.iIUjj ,Ja*JI jjo u «jjU1I j^>JI (Jj-^ ^sLsMji-l t_$\ ij^ajlU 

. <LLuLiO dlljl I II a (jjs a n h a |"(1 n i 

CjljLijJI ajbk j-^lj .3 jsjI-2J,Ij iaixil j ^LuiVI “iavja dll n 1.-1 Jlo 

Plausibility (jl i n-»-~ i nVI i—iLjijtj ^joUj^JI '^ilg J'(_ylill 

J5L1 a^ujjjJI jajAiill (S^jiljjJI e^>o ilu JSU Measures 
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ir~ miU ^JlI ciJLiu ^ I ^LbeJ Vj tj^ie-uaJI {_y* 

4.^3 L>Jt 4lujij j-jisj j^v 4 jV 44_Jl^_*JI 0juk lJlSjj jjl 4_3llL>Jtl CjLL-sJI 

t4-jL>.l "i '("i t nl 3jJs J_jJL3l! ^_cLjj_iJI L^-c jiitTu4Li (jl , h V< i ttl cjLvj^ jujLstHj 

CjULl-JI £_c 4_j_3_u3jJI CjLojJLaJLI ^ jLsr” < m1 4 3U \ t JlfLo ^JL L^-l£j 

..8 3jl£.1^ 

UU. ^Isfc-LA 4_uiajfc (-dl_LA Cxjl^ til 

4_*_cuV 4 _jJjjJI cj! j^»^Jt) 40API ^_ol Lt-tluVI lLLUI ^ 

.(4_j^j^-aVt 4-iu.t-u J_a L^3jjL3tIu_ul ^iit LsU. 

(j-ds ^jZbt-A L$j ^1 «4 3jfc> i» 4 3l^i HI £)J (0,8) JU3*J ciJLufc £)il 

. \jj>. J-u.Us 







ft x l ufl JIg pgJLsJI ^9 6 jaaidl pHlJI 
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jLp^M IjuU j-dLjj-iiJ 4_ul_^Jjl 4l^_>Js I jl Jl£:Lj ^Luo. ^jJaj 

= </*> 

J£L1 £j\ i n i »V1 CjLwjJ i VL^Tcvl 4_4 jI^ - I 

• iuiljjJI ci^s jlj\ <ya 11^41 J^J! -2 
Lt>.jJ^_ l>. LLupj ^-oLjj-jJI 1 J-ua^eJ (jr^^ 4 _uL^JJI 4_5c_u_lII J 4 mi~J 

4_lJj_3 £_jLUJI 0JlA £)! c-jjLfcllll C -J l - U I JlSj c^-uj I 5 jLjljI ^^yJLc. ^lAJ 

♦ ^IIaJI L^jJI ^jLhII ^j-q I j_>» 


tdLiLUl £*Uj-Jf 4*11** 

4_jJLl(_d L^jj-lo CjIjI Mill J_L5e_tuJ 1 gih ^lu ^ 

g-1 U-lV| 1 mi n ^jl U£ / g-i U-^Vl gStUll jlitj Uls 4 jI 4j?c_uJJIj 11 Jlj! 

L^jL£Lo j Jl^c_u jj! jl ->■ ty~> f 1 LjU^uIIi 4_lL^C. Li^sj! 

JIa LITHO jJLajj j**, J-5 e_cuJ tilljLJj 

:^LU! ^atUI <>L JSLUI *jtA 

lil cilljJj i/100 4^eJL3e-^ L$-jJJ J-usjUj 4j?t_£tj ^1 <j| IJljT JlJ V - I 

CjLoj) \ » 11 jJ)Lu^_c ^jl_3 t Lc 4_5 c_jJLj 1 J-4-uu ijy ILll CjLjLuJI l_Li_>. C<-u 
^jjn-VI CjL cj)1» U jjl t<~i a t Lo 4 j*_uj 1 ^jlf, Jlq Tu u ^Hil CjLjLuJI ^jj>.VI 

,4-tj-saJI ^1 <_Jjj9I ^jLu JlcLujj 

Jjj-JjJJ 4_5t_j_5e_uaJI 4 j?c_u_lI 1 tCjljlj-Io Vl ^j-o lj_u£ ^JL3r~ < nj -2 

.cJuLUsI £jLu J»Ci£. ^yJJ 5 <j-A J-U^L*. L^-Ld 


j-s *—21 ^u*** ^i ^-ai ju# uui 

CjL>.jJlj 4-la-±jjJU 4 _jjvIjjVI JlcIj^II 4jLL u^a <jI 4 ui AJ-a 4 JLjJL>- L^jj 
1 >UtK j^c. Lu-xa^ Ah4- ^ 3 jll>JI 4-lLc.L ll' (j-uuLs L4] ^jl > >!**-"(>mV! 

(j\JL>JLl 4_aJiir"i Mill 4 _J^JlL_u^I CjLAaaJI ^j! t4JLuL>JI t Lj->-Ij 

Cr^* - ^ LaLoJ 4 ^j 1 a 
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6 x lii fl Jlg pgJLsJI 6jaaiUI piUI 


4_jj_ajJI diLaj) \ » a \ t ciJji ~ mi U J V "i i »V1 4_!Lv (jy-^ 1 JlJUI ^LjI_ 4 _s Ll^j I 
1 «>»jl 4 _j1 mi*m ‘^ \ - ■< tl <Ul.tl 4J £_a C-JL2JI ^ <dj 4_>1 mmj 4.0 JljlII j 

lrc3JL>JI }L^ i'I jcjjlllll 

^LUj c_*iaJl 5ULw ^ (j-saJ^-all imI J-t-sajlII ^Lgllt lAJL*!! 

. LewjJj_e>JI 4_JL>. ^fuJI 

oj] 4_UjJJ jj <s>\\ ^ £_a> LLjL-o l_3^Lew1 CjLiLu^lII £Jl& L-jJb^eJj 
Pattern J1 ^ uiVI ^^-Lc e^j_*_2JI» ^fjl 4_ea-3jJI <L>JL*J,I ^13 Li^ 

IjLjfc 4e>JU_a cilta juu tSj-ALLiil j-tc LLusj ljU»a (recognition 
4_ujJJ jj JK miV 4_aLc 4^jua ^Llo 4jj_aj ^ »>->jJI 

4_JLw 4 _jI j-jJl^j ^11 <j-aj Jl^Li/V 4_JV_} jl 4 -lu^j 4^j_*_aj 

4_>JL*J,1 JijIj jjJij ^ J^.'‘"1 4jjua^J! Cj LajJL*_aJLl ^Li_a LewjJ^_e>Ji 

. L^_l3 j h )\\ c_efcj (_pil 4 jJ^-UI jjer <^>tl £-J jjI JuJetle Jlt^JLI 4 j.}Jl*JI 
£_l 1>(jl 4-3!li] j_3j ^L_uetIu_uVl ^j-a-uLtLc ^_uSLjuj 

tfiLuLea^Vl CjWjJI ^j-saju (j_uL_u! I (j_u_jJj 

tll» 111 ^jJ! j j iVU 4_a^ljli,l 3 j-jj>JI (jLo^VI l-JLcI JlLa-i 1 $Ktj 

LiLa3 10 + j I CjIjLajlJI (j-saJuJ 4_3 j ^ jr taju cilia < «Uo 

. 4jK Ml j_cC dj^LUl ^ JlA Ml S Jj_3j 

^-UUI^UI 

4j jLc^l^l 4 -l^-AI L^J 1)V 4_u2_uL>JI SLpJl joj£ju La_a 1 4_c.Lu-^JJ 

j V iVi t 4_j_cljj-II (Jl ar.Vl lSj -^' CjL1j_lL 15 ciJLufc LJLwj t4 ajt^>r 

j_LsL>JLl c-jLt.ue>J lLSj f ill ^jJZj t4-j^-ewJl Lew^j^uJI idjLlII I 

t^. t4_jJUL! j^dL>JU c_jLo±j>J ciJj_uJI t4_j^_e>J! LewjJ^uJI t4_JLI,l 
4_ewl_<JI LwL>o lj 1 1 j£Lkj ..Cj^LsLlII JjUI ,,, I 2M j >-^>t J ^ »11 

4 Sj-lxi L^3jJ etH_uI ^lll ^_a1^_jJ! 4^.j_*aj?c_a ciJLli ^Lj (jVI ^Tew 4 jjL?HI1 
CjLLl^Ij-c ( j_uLU xcon ^-allje <>Juu ( j_aj RI^_aLjj_j JlLa CjLu-uletJJ JLlefcjJ 
. CjL*_j_J,I 3jlc1 i tia^ XSEL ^-alljjj VAX Jl 
aL£jL_JI 4_^j_i) j_a ELF-aquitaine 4_j_cu_jj_lil 4_^_jJI £-^j~ <^1 Jl^j 
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a ^ U \Vi jljv! Lsr ^ Teknowledge 2U£Lj^sVl ^ ;U ,^V1 

CGE a ^ j-uj L_uj^b ^£1 LJU* J_$aj U£ tjLjVI cjLiI^c 3 j.c.1 < 114I! 

1 <>>jl t4 -j-jLj j, ^! 1 (J1 Ur. VI nil ^Lu 

^j-uLlSJ ^JLLcscjJ 4£^_il/ 4-gjLtfu.a ^Lb CII 4£^_tL 

r^\ oL^L>J! 

j! LJLv 3-oJiir" miU 3 r 1 / / 1! )tl | -|7 (JjJl>. jUszjj 

♦ »LtiujVl 
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6x1 , 'u aJ1 9 pgJLaJI 6 j ii'jll pEuJI 


tiljll 


tW sW 1 


Feigenbaum (1) DENDRAL 
Buchanan (3) META-DENDRAL 
Wipke (17) SECS 
Gelemter (18) SYNCHEM 
Bundy (19) MECHO 

Brown ( 20) SOPHIE 

Dincbas (21) PEACE 
Brown ( 22) EL 

Novae (23) 




(^) to-jA 


yu, Jiy .Jl Ji=i 


1SLISC 


Langley (24) BACON 

Bennett (25) SACON 

Duda (9) PROSPECTOR 

Bonnet (13, 14) LITHO 

Davies (15) DIPMETER ADVISOR 

Hollander (26) DRILLING ADVISOR 

Lenat (28) AM 

Moses (4) MACSYMA 

Hcses { 6) REDUCE 

Lauriere (7) SNARK/INTEGRATION 

McDermott (29) RI, XSEL, XCON VAX 

Bennett (30) DART 

Barstow (31) PECOS 

Manna (32) DEDALUS 

Green (33) PSI 

Rich ( 34) PROGRAMMERS APPRENTICE 

Blazer (35) SAFE 

Descotte (36) GARI 




Jja 

Jja 

Jja 









WrjljrT 


Nii ( 27) 


HASP/SIAP 
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***** 

i_c^L>JI J .-^t l |ju„ ^ JjLii: 

j-u£ CdjLjrl i <il Ju9j . ^j_ojj JuJI 4-Lu.u 

^Jl^J 4_3Jl_jJLoILII jioVl {juCt-UZ} ^ t^> /tlj ^yA 

JjLJlI cjLLJ ^aIj_lII &jjb (j a <>Tnj. 4 jL*JI 

SjjjLst-o SjJlJLi £>£L!j iC—JLLaJI ^ylc L^>.jJsaj ^Ull 

^j-u-lLs ^IULj JVjG^VI ^1^. Ijl>* 

• 1 ^ > «<^ / < JjL_JLI OiS-tt 4_o! j 5 ^jl3 ^-^I^-jlII oj>*j& 
-JjLJl! BjJulII < L^J ^JlA 

1 <gKtj 1 1 Jl>. ^_<_uljjl LaLul^j 3jJl2JI e'jjb lil 

4_jJl ^yC. 1 r, 4-" , ,,~ ^Ull 4_3j_*JJ 3 JlC.Ls J / V 

i ^t I^it l <>• ^ 

J IjlA I 

♦ 3j»uJ»JI 4_^JajVI j!j»C Cr^* ^ft 
4u£jJ\ IJuj t 4jJuiZUI ^-tea-<JI ^j-u^juj 

^—A l_jj_i_U Jl_jV 4-jJ 4_LjI_3JI 4_j_U 3^_3]I (j-o ^_tLOU 
JUJ.I Ij_luv (jl ^ ^ ^-^-JlaIII 

JjLJil Ja. L ^£L Ij-lUa jjjSLj ij\ cr^*-^ 1 ‘*4 

Ij-iLs jjjSLj jj! i_^3ej Lc^-jJjJa 3 Jju L<uJ~ 1 g» i^ij ^jJ' 
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i^liiuoUl pISSJI 

o JL4 J JijSLj .i_JLLaJI L&iJ! J-Lsspj ^^lll Juijj £j33 

(PJI j L^l. 03 (PJI WiLCJI 4 _l^_u!J^U>U ^Lj 4^jJI 

4-3j_*_U 3 jLc.L^ !_^Ss (_>ia-ALc. (JSLiiJ 4 i<i I>iu j_i£.j S^e-ilalj J)l i_^*j 

( _ J -3 Jjj .li"It 4lji3 LliLiatjjIjILuiVI tfJLA (jl ' .-ij' i_jcj L*^ . ^jjUjjII 

4j-a-j~ljJLml I 'r> <iU ! jl (>_iju3|j Jjj£lj V Ju2j i3JljJl£.j t 3l"iTe-a 
4^oL*JI J^jLi.1 j-ajjj ul (J-ta-UI jya jJljj 4JSL!j itiiVLaJLI (JSD Sjls-Ij 

j-jli-l ij jJI £jjU>JI gjt-Tnnj j .^olj^II tfjuk Jlo L$J J)l J)£L«j (_pJI 
t_JI fill Ojjjus (_^3 4-3Jjj53 ^jl3j ^ JLir" 1 .ij (j! 43^jj<-aj i_JLIaJI dsljju3 
.4 _iJij- 3J1 ^- lLiT J 1 4jt ac- 4 _l^^j 4^qJljt"< n1.1 ^_uij| ^ll^jJ profile 

(- < I <.L>JI 4U <»Ijj ^a- iLu Jl £_alj-J 3^Lljl1,I 4JL^iaJI ^j^iVlTij 
C-JLiaU 4J5-mVI tL-<-<-uL>J 1 4_tfuLtiu L;r i£. ^j-uj jJI < ^y2j-XJ : Vjl 

J_doo ^Ic. ^_aljj»xJ| 3j jJs ^Jul! dlljj ijL-^HiwLj 4L < xiVl ^Ic. c-t-caeJ 
t4_jjju-o 4 -l ^ -lIa j SjLa ^£1 ^_aLjj_JI ^ a~' mJ Ij-p- Ij . 4j» uUtl 4_iUI 

C-JLLaJI 4_lL>J l_La_>J 1 j| t4og_jo- C-JLLaJ! 4_lL>J d<jL£ I jl 

.^P^JI 2LUVI 

seymour pa l-dij-uL jj) 4j < <■! LOGO jo- jJ 4_aj^_L LLa V c_jj_<_uj 

spontane ous leaming-^Lail! 1 ^lUTlU Piaget cd-o-Lu j_uj ^ylll S 1 ’ ^pert 

JULVl cjIj4-l^-llj I JlA (jV <-iU jj t4 t^n^U 4 -u- JI (J^LajJLj 

jj-o I ^ jlaj jl£L^VI ^-a c_jjLseI1j 4_Lu-uJ 1 < 4_j^.l JuVI 

^-«-uj jJ <LSjjJo ^I jJxIi-t-u Lj JLoId^LI . 4_Ljj»_a 3jLa ^- lLL lj 4_ai_aluk! 

^-iIaTJI ^_al^_j ^_Lll 1 Jufc d A , ,.la 0 | ciJJj^ ijr j_u_uj_U lJijJGj CjLvjUI 

^ (jr cl <U<^»VI t—t-jJL-ul ^1 Jitlujil 4 jI Jlj 

3jlc.L^ ^1 j hr mIj t4_uj_L>J! l£jj_a I 4 _j^IjJl>. ^j_ujj juJ ^^scholar jVj-SLt-u 
jL^L^VI (j-aj • 1 I mi 4 I ^ mi a -ij-3e_a ^aJ 4 _^I^Jl>. 4^j_*_a 

^jl c-<JLLaJI jl ^-aljjjJI £)-a JSLI ^jj^aJLl ^aUjJI Ijufc 3jujL>JI 

L-JLLaJI ^ -lL*T u ^SOPHIE ^^£ 3jjLJLl Jo-Lj 
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jjJlJI uuuubjl bJbuuul^J (JJJLJJ-^jLJIc) u rLvk.^lll plSSJI 


4^>»lj_4 I jl^Jj i4_uj^pSJVI jjJI f 1 U-^Vl jlsej 1 ^ 

J^UJl jUlLilj p ^ ^j_4 4_(SU-l U-4 ^JlifcZu_uJll £-4 4_ut_ui^JI <uiIL I Jo- 4 j^- 4 
»1 U-^l 4_<_Jj.i ^1 3j_p*VI dllj-u-gJI ^ d^t-JI 4 j>oI Ju9j .4J 4_4Jl2J»I 

c_i^LlaJI * I t^-L? ijJzju £)l ®BUGGY ^ljL5tL_ul .t—i^LLaJI 

olj U 4 ^jLp-VI <., <\c. t dulS 4-ulj) Mir. djJu ^^IiJ! 4-ul < n*»JI 

4j^j^j c_jL*JI dijjJsD Ju9j .t-j^LLaJI ^J_l 3 ^j_4 4-4JiitlduJLl 4_£jj_LaJ! ( ^yC. CUszIa 
f Jlc *1JJ <>*S^ cH- 11 c_»L_<_uVl <^11 JuDjiU WUMPUS (6) JU 

^ ^WHY (^1^ Ue^lj^J ^I US' ♦ ^LUI dJ L oe - UVI ^I -Lstldul 

dl 1—U?e_LJIjdm VI J jZjU. £j_L*3J_4 ^j_uJjJu ^GUIDON (JjjLjL».J 

C-JLLaJI J-Ulcuj Ul» tJjJii 4-4U SjLcU M!l 4 dJli^ .^j-uJjjdi] 4-4UII 
♦ ^.daIjll 4.3 IS ijj .jjjJu ^y-U Jj j tt m 11 JjL5t-4 VU4 4_Uc.I 

Jl 3 ^ylil djlcj^jll ^J- U -4-1 0^*1 4_jiUII dllj-SjiJI 



MrtUJf U$b*d 4ft£ifclf fSiB.Wi.i.n ®*f jJ £lLl£&* 

<-«<oL>JI 4 jjIjl4j fUUJI j_4ljuJ ^ ^L*JI ■ UjU4-“.tl |-I8 (JS_d 

JUJLl Ijla diLstjVt 3 j_4j JUj ^jJIj t3j.jj4.tl 4_4 -UiVI jLLd! 

>j_l».VI dj I a_L<_uJ I 



I 
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«4j_}j» 4_j_Lu ^ Qy. 1j_a j4ja AI Lufc J^Jj (jV IVj 

(j\ju ^ '^"i\\ jjU~, ti Jl^| <—xJscj 4jI j^Ju (jl L-LlIc. t^alj^jJlj j» J V*miU 
^1 <L>.^j LlA j,j mi ij ♦ 4 -lLuJI 4_^>.l j-Uj ^-oLjj-aJI lXIc. jLiiC VI 

cursor 2LiUiJI juiJ_a ciL^tlJ«mouse SjLaJ1 Cj LaI ^Iju^lml 4_uL£Lal 

t * > I ~ i ^I J-stTu-uI £j-A ^y-uji (it I i 4-<iuLtTuJI ^j_c Ji^Jj ^ Ll l v V 

/d j* j.'U tl Cj Lilli p ^ Oj^-JI y a~ < nj (jl L*_lL> l-ocjj - d j«j jUtl 4jtill J-lL>o 

^_alj_> j-jj) U~ I < ^ * I U ~ a 4_j| jJjj V-4_jJL>JI Li^Jla Jl>. 

Jjla ^1 Jiir~ t nl j_A <_jjJLLaJ,L^ JL». (^1 Cr^J »<- m mL>JI <LjjL*_4J ^uIaIlII 

.J^cf ^4^ Jjyil ^- i L a JI JL?e_a i _ T b LajLdJ 

gj-al^Jj I 4 afcnVI La-A (j-Tirtjkj ^JLc. J <<o3tl Ijufc 

.^.Loll 

<- «i uL>JI 4^jLjl4J pjjjuS\ j_alj^ ij 1 J >-^» 3tl I j_& 4_aJui_a Ljj^3 jJulj jJs 
^j-ialjU VI e__<-J?e_j 4_j I VI tLj^jJu lj_a! L^JLse-a ^ jr 3 Bj-llv (jl C-OeJ 

. <\i U>It 1 ^(J^l <-“U (J->- , ,,~ V 4jjui2UI ^_dlj_jjl ^j-a j-uSLII 

4_5tAj-jJLI <*\ j < <m 4_iJ ^v-t-UrJ ^°^Bip l_a_jj ^-aLjj-J ^jU~ < <n V }lfLa^ 11 g mi 3 n 
?■ I k> ^ t ^ j -*-»4 jjJl^ (j- 4 ^-C.^-11 ^yic. ci.i-L<-u-U 4 JlL L?e_aLj^_j c—«T(^J I 
j-L-L-^JI S"*"^ L^" * ^ ^-*Jl 3J,I ^_al^_t]l 4_Lui_a 

W^JI c__JLLJ1 cjIjJl^ jLo^VI ^ I Jl^T *JjLJlI jlJjj 

l-^Jl^JIj 4_l*_i-^JI i U1 ^ /11 LT lc. Jo^Qjl ^Juaj i4_JL3jHll CjLjjlx^JIj c-JLLaJI al-^l 
CjLa—jJju J_u2_ij (jyic, Ijjl^ O' < rr L= ^ L^" t4H^ltl OJUj ^jJLjlIII 
(j <i 3(1 1^1^ cjl Lr^ (jy^JI (j-* 4 _jj-*-^3 j^I ^jjL-u-a ^jJi-U 

. 4_3jj_LaJI 

4_jJLj_<-a_3j CjLjL>.I *Ua£.l Ijjl^ j^j_>JI ^_aljj-xll £)l c-<_3ejj 

t i_lU jij i( Jj>Jl CjILlasjLc.j t lULUI I [sz_L^> j_a t4_uj_a 

.4JIUI ei>lju*Vl 

.^_alj^-jil c-JUaJI 4 jjL3-c - 

. ^_cLjj_lJI 4_3jj_Lij L^IjjI 3 <n (—JLLaJI 4_3jj_Ls (J-uLlS - 
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jjfUl i imbJI bJhuwIgj jjjjLij^uJIg pLSSJI 


QJuuj o' t j_ps_caJ' jLcuJLl I Ju jJI t *' tl U \\ 3JlC.1 I tio - 

. <J^J' 4-Luia 4JL>.Q^a 


4_j_ajj'j^>J' qq U II (jrj_j ^ ' r. lj_iU9 ^_aLjj»J' oj^4 o' l-xjjcjj 

Q-L4JJ J Q\jQ_lU.J' » IqjU>J I ^j_4 4_UJO^Hll Qq t^> '' ^_ajjQjJ' <_<-<-uTlSo Q * 4 _UJqJSEjJ'q 


J a c. 4 j 3 ^ - uaj_J L^jV ^qjuJI oqJoj 4 «♦ JS1 < ,,U ^q-JJ L^Haa^LaJ 
4^0-ijJ 4j-ajj'jJ»J' qq Utl ^jVii inj . ^ jJJ dlj JlLa QQ-tTu.J1 JJijlJ' 


^Ijiielu-oV j,U<>n LaJu£.j . ' 4_3j^_Laj JjLaJLl 4_ui^_aJ ^Jut] jl jL>o^l 

j-Oaj jl L-JHall 4 _ l ^_ i1a jqj£ t o' L r J - = ^i 44_La jj 1jj>JI OQJaJ' 

J£J jULfl O'j_IL<_u_4 CJLl^S t ^_a L-jQ—t-LJ LojLc. I JlA q-iuu Vj . pliLa qj. t / > -^•‘C 


.^Ijuuj o' < »n V jl oLjijJ 


<_al miI^I ^j v ^' L$jjJ oj^>3 o' ^-«'o-J' dJL^J cjLiklU o-«j 

^L*JI c-JLLaJI ^-3 ^ Cj'qJu ^1 t-flLA^lj i4_JLjLii]l j? SjjlaJLl »1 UvVl 


^ ' j U~ Jqjvj «-dJi o^^PAii gt U-^Vl ^jufc (JlLa L^lc LtTuJj jJs 



j-A «S ^ 'iU» J'JjjJ ^jUJI <_j!qj>J' oj£j <— c_j <—' Jla cj!j>. 1~ rm>VI 
^ j & ^liUI JlJ j-oJI Lr^y ^-4^ • «' O^ ‘-t- 3 'qj>J' i4_uij tiUUj t«c _1 o^ 

o' Mil c j_a Vjlj «£» «C_J» JjG liU o' <—JLtaJI o' t- < Ir.Vl 



^JlA '-J-rf-u'-t-a oj^J .gStUll ^JLjj 


.j^ljj mi Lr £ CjLcj_a^>JJ Jlaj c.t-L>. «Ven diagrams <>l£» JSLcu 



((S^L>.y! 0^1 4_>J, c-JLkil aLL^i)? s^uliU I L*» Cilj !jl 

3JlC. 1 < >ia"j 1 U>^.t' j!q 4 *<, »VIj L-JLtaU ^1 a < m" o^-^ (^J-a ^1 o-IJ»jl 
l^yul ^j-u L£ 4_u_oj 2_J' CjLjQ.la.iJ' o~a S j' t <iV' o^-^ t^J^Ltfu.1.' O^SJb JlLa (J->* 

»C « < dL>J' 4jjjjL4J ^-JjlJ' 1 >U /^.V' ai^jJ' Jl br"t I . 1 ' CjL^ljV 

^jj_4J (—<JLLaJ' o-A^ Jl>-qj 4jI ij? _A 4Jj)jtf Uj 4 jljLJJ! 4_l<IdqJJI o! 
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3jJL) I JJt ^ < <ij 4jIj 41 ^ 11 ,r.<j I CliljLgJilj 

JJ-se_«) tiJjJLaj ljL_A Ly -J-A-Sj . JJ 4JjUt-4i 

LclU j_aj terministicbehavior tde-c-JLLaU (13 Um 

t L^jI < M*i^l c_-JLLa.II ^Ull CjIjJlSU 3jj_ua ^jJlU . -U , „ 

^JLc j-taj 4^>.j (J-^J . (jjjJj JuJ! 4- e fc- u l^Iu-ol 4 _l>.^ Jiir~ < nj {j I L$_4 

Arguments j»jju>JI J^C nil c-JUail CjIjJl3j aU >"j 11 ^_j_3Jl ^La t Cj 1^1*.M 
^jjjjjJLl jj_uaj I jSLaj . ^y^jjjuJ! ^-^LjjjJI 4 '<4 ts^Ti LI ^-sLj^jJI L_3jLt>jJ 

V <—JLLaJI j-^-LU c_xJj_3j j_A c__JLLaJl CjIjJlU 

. 4_j AUL£J1 Lu^jla ^cJlj 

^Jjuj £j\ 3Mill ^- 4 -Jl 4 -l^-lU:JI 4jjJa_Lll £^_Lajj 

£yulj_3Jl ^a^LjtTLt-uV 4_uaL>J' aJlLaVI 4_<_4 jIjJlj J^-<-4jJ (j\ 3 J3* LI 

J^-jG jJLl (jr Lslj-3_4aJI jlj^>JI t_«> tiLuj . lg >43 4_aL*JI 

ciJJG .JUJI I 4 ] 4 4-L.L.L<-ui 1 CjI^^LslJI 1_£_i3 

(jIiLiiill t qAs-' {jjl-u 4jjLijl 3 jlc.Ls 24 ^ ^ 4^Cellins j_LJj£ 

JLc.L_u 3 i_3_jjJaJI (^1 Jl)lj)l-iC. Sjl£. J>U. 

(a) ^jjJ.! (jrt-j ^olij-jJI jL j-~ (( 1L1 0jlja>.l (j^XJ jl(JI aa 

.((JIJjji (J^ Jju (j\j 4 jjjiLlL! 3jl£.L2JI i(iis) i_JUaJlj 

Sl£Lj_^ol JL«ji jjVI _j-4-y ^jj! :j» 
3JU. jL-ul : I3 jlc.L^) 

(J * :Ja 

)aJU J l > liU: f 
(i_jLjjiV| jL-ul :2 3jlc.L^) 
cJLLa 3 j_j^j '’Liji 4jV : Ja 

(_j-3 Lc.j|jj^o Ijjl tiJl_L& (jl Jl 3 "1 * "t (J_& (j-5>-Ij •’^± =e - us ^ L -'- lk •(* 

9 jlla (j^^dJjlj (jj )U>i~ ilj 

. (i_£jl>.VI ,>>tl Jjsl^ jl!| ^-juus jUl I i>»nl i a Vlijo 1 Uit» t : 6 3 JlC.Ls) 

ciUj J^l V,V:ia 
S ciUj jL^bu V liU :j» 

(i_jLjjiV| (j£. JLu.1 :2 3j^.L^) 
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jjfUl uuubJI bJouujI^j jjjjLij^uJIg pLS^JI 


jl_>-. j_j ' j j a La <-£-! LLa> • eLs 

-4_J_^l£^ 4jVj JlJ 3 -a- U , ., ^ <jl JlSo£.I Vj iL>JL(-^ Jj-u-ji J-LUI • d 3 t"> /11 

L-t5CJ Jj^Vl (jy^- jl L^Sl^-Cj ^jW*< mh! 4-a-U I it A (j I C-xJtJ 

. Laj^ij (j? 


(4jj^_Ud j-i£. J-aljJtil (^1 VllLa t »l :8 3 JlC.1^) 

. 

i i i a 4-3 c-JLLajl £j-u* t jl)) *.^^1 4 _uj^j?cjJI j-LJ^Ua (j-4j 
3 <_)ia3l-La (JllLo i^yC. Cl^tjLb <>*tl ^-tC. (J-aljJtJl l^-La-usj 


.«4_JL>JI &jji> JlLa ^3 43^_*JI ^j_3j V liU jL_ulj t 4_^_u£L*_a 4_a_j3 J_aL*JI !Ix^J 
tj-A aLtl j_5t_uj)) ^j-a diLa^Lc ^_«Ljj-jj| I <&jjlU 3jl£.12 
Oj-uj O-o- t4 _cojLjJI ^LjJ! c-JajJI a 1^1 J3~ n fU < ii 

ij-C. ^_aLjjjJI Ijufc (Jli-o La^ . «^Jb ^1 jLLa_a| (JSLtlu uLa_3_t_uJj 

J-yuu J (j-a C.<-<-u_lJ 3jLj_jlJI £ Jl_& ^JlLa I 4 jJljJL3H!! ^_lLjl 1II ^_alj»j 

. 2_aLjj_iJI ^ JjIUlII ^j-a 4 < «a 1 ^ K tj t4 < <i~ 

4-^x.ll 3.U West 4 _ulU ^^Brown uiLhiU tBurton (jjjj-u w U♦ jj 

4_utUI <?JlAj .«3al_uJI »1 )) 4jjJi_Ll 1 j3 j i W] ^fllLa ^^PLATO ^j_a 


c r oeJ Clx-L>> L^j ^ \j t*. <~.tl 4 jl3j ^ JiitlL-uJ ^Ull i_<jlUI (j_a 

(J^* ^ Jl3:..U j-l^l£>] liLitjlj ^La^LII £jj3jJ! Lyls>Z 

LaJiitUctLa 4J jJL>o 4_3 j^L ^Lj CjIj-c Cj^Ij j-AjJLj c-tC^ 

^ <m tj . 1 ^ a i „ ^UJ! t-<ljU4.11 jjlc jjJLjJ 4jjIjl!I 4_uL_u_>JI CjLjJ_a_*JI 
^LjcjJ 4 \K miU j is>]\ jLllvVI jjfc JJulII 6* 

t4-L<-Ul oJJb yjLi^. ^_aljj-xll ^jl ^1 4 ^LusVLjj . 4jjl 1 JlLaVI JJulII 

4_3_3j_a ^_t£. 4 £j->- c 3 1 aK4 t4_al_A 4 _ui_jJjlj 4_oc_u!^p_<_u! jj LiajI 

4_lla^ ^1\ 4_l_ljJI ^j_a c-<_C.^LIl Su£ <-dVj 3 JlC ^4jL^ yG 

^-Luj 14 _l^-lLaj 4_l*J L^jjSJ ♦ 3»LlJI g.l U-^Vl < c«ja > n IjL^ij JuJLj 

3j^ LaJu^. JlLII ^JlC. I Ju_a 


i /'^Goldstein j Carrjl£ 
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I CjIjL^-s q-& 4_Aj-iti.a jJI 

0 JlA HL-kjJU)) ^_cL!ij_iJI <—. 4_1 L)L>iJ I JlC. IIjJaJI ^ I Jl^&Tu-u I £j£l ^_?c_Lj 

4 L^>JLjlj ^1 JjLjJLI jjiUlU £uu3jjq 1 44!l1dL>JI jiclj^JI 

tc-uJLLaJI 1 ^1 4"(UL>JI 4 jU.^I jj-oiL p^^ SjlcLs c-iAzlc .I IjJ 

!*>>* J*v nil 1 U->JI 3 jl£.LSJI ^jla (jl JjJLlU ^l~r, mi'VI 
.3JlC.LSU 4_5t_pe_i^Jl 4JLu-aJI ^j-ujjJl 3 ^£L<a_2 4_JL>JI £ J_& tC-JLLaJ! 

JjL-lj ^j U~ nil 11 Jljv. 4 U j i ii \ cLu^tUjJl CjLj tVftl oJJb oJlj Loj 
j—1£. Cj L l^ - uI^IL_ uVI jj-Laj £yz 4JL>.^_4 L^jI V! a 4^11jJLl 

cj l_Lj l_^_41 »(Mil i*iiVj - * > < ,.l -^.tl 4 _L^_<_u I I j_j/LJLl 

cjIj^ t^>m ojla j^l>. jj< mii jls fiLticLaiii c«< mL>ji 

Ij_j j-SLj (jI JL^JU IjuA ^yl^. c-oejj .4jJl_J_ZiII ^jjjjjjlLII 3^° 

crj-jj ^jjJI ^ 4 i ♦ I I JL>JU ^Lstil jl j i m L> 

. ^-ajjj^il cj Lpt-u IjTl^V I 


j_$kj (jI Sjjj />i ILl (j-u_iJ)) sj^sJI I j-ik 4 J I C. (jr-uj jJI IJljJ,I jl 

jjkl <l3jJ_LaJ till j jX. J-iJU jl Lj^^J •« jLifl-0 (J-ujJuO jlia! J^Llkll 

i _)1 i mi I ijr L^iuj i4-ujLX 5Ji mi a ^juuii ^jl Lo 4 jI 

JjJj. !>i1Li tiilj ( _ T i*J ^ iJ^J ‘ (j^ 0 dilxislj^V! (j-o jLui.1 

3jJl1IL3 . Jj>JI 4*\l i .i (_^jJI liiLoi liU, Q-uiJ ^jl 

Jj ‘ ■' t^"" t ^ r 3 4_aJ lJ>-"i i M U CjLiscjjI ^j-uj 

Jj>JI ^1 Jj^jII! i^f) l^3li J^J! t r.i.nt isj-ni,! ^ 

IjL^J iLajIalj VL'^a compiling 4 _lLc^ 1 Jifljj . ( L^jLiil ^^3 

(j-Lc. «L3i;lj_3 Ijl^. i .« i^ill r_ya ijjZ-1 compiled program 

. nr I 3*C 11 £ya IJl>- 4_JLc. (_j-^ (j^° 

J-iiLaTiil modular structure u t j^jdLlI »1 < , 11 jl j»Lc. jl33l ijJllAj 

jl VI . Ijjmfl~ i Ls-jj^sj ^aU^jll «LdVjCL<jiVI CjLiL4j«JI 

1 -djU-^.tl jl jLjla tillj Jk. Jl 3 W. clancey, 

cliL3V-*-II J-o tj^al «~~ LoJ-i^. A-LisLi. lA-dVjQjjiVI CliLiLaJiJI ( _ r 3 t njJI 
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jjfUl i iiii bJI bJouujI^j ^(jkifllll pLSSJI 


JJZ 4_lL^C B*La£ ^j-a I JJt ^JJLBj V Lg-Loj i 4-u.u.uJ i 

d j B jC mij (jl ^ ^^j LcJ lIc. LBjLc. L^jI VI t La juj_j 

. L^-lII ^ g~n 1 ( jy IiJ! ^jLuil 4 JLusjj 


4«dL» 


. fuLuIl (jr^ C^c-lII i _ T b BjujLN. LsLbT ^ r 1 lU ,^.Vl *l£jJ| 4 _u_Bj ^Iu2J 

V 3j-lu>J I ^isa_Lll j^IjBj £)l JiJ>l£ i>JlA ^-uJu £)l LcI I 

^-aIj-jJI ^Lse-u ^ JlBtm t <n Jlc*. JSLtHiJ <jIj JuV 

t^JuLjJI j fAjuS\ jLllvV 4j^3j BjLt>. Bl j| j_& <_ «< nL>JlJ . 4 -u^lUTlII 

CjVL>JJ CjLjj, kill 4>jLjfc 4_LXfi3J l4_J_AJ_4_C jLlIvV Luaj 

i>Jl& ^ JlSzTllmJ ^1 ^oI^jU ^ p ^"1 jll"'^ jLtTo-V ciJJjL^ 4 4_BJb_>iJ,I 

^-4- lIC lH (j-sa-Ll! (_p2>j»C _ij»3e_A ^j-o V J_i t Lfcj-jSLBj CjI j) kvv. JS^_LaJI 


.4jJlJLBjJI ^U-LjuJ I CjJl^j Uf> d<-^yi p fc> ♦ ^ c_ 
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19 


lllL-jj) U JliS.! U-& fl I < ~l 11 (_j-l-C. SjjJLlI £)J 

a I >~ 11 jj-C. 1 i A CjJljxJLi ^5BJJ d_i < i,L^uVl 

Lg-J JUjj 4jLjJaJI Jl«j 4jLi (_£l j»L*JI oLlhaj 

fiL3j-*J,l dll i i »L>Jlj dLjl^_ja>Jlj j. mi <11 

‘P&'d 

|»l_iVI j_La ja_L»jJI 4_dLa_c. 4 < h 1 j_i d^ a" ( nl JL9j 
^jsUjj ^liLo (Jjls.l JLa^ , ( _ r C.Ulaj^s^?l al^jlLl (^jVl 
(>0 J_1_^ jdtJ d>4^, Jj^aUal (I) CHECKERS 

4_aj^_Ls ^j_4 £_*Lj j»lI 1 l_^_aJtitHduJ t_<_*_U I 

(jl_4j_jj 4 -lTl£ (^jJI ^JLaj cillij t4_L*J 

jj! SJLLoVl tfjdi :j^±ll 3 jj>J ^waterman 

joJ La Sal A i ^a 1 <~11 ^jW~i i *i_t V >. 11 ,iL»JI £jiljj_i 

<_3 Jl^J ^JlI I ^J_U_4-J 4j jJ LvLld ^£Lj 

I jlj 4> 4-ub&jJI j^>J 1 CdJd^Lij j% . L^jI > <r»^V 

cjVLje-o ^LqTiaVI Lxjj iSjlLb juu JL>JL! 

^Lq T lAVI jLc Ju9j «<&jjlXI J- U -4J 3->^ <Ji* l£>>* ' 

fJLull ^ SjjlS <> ^1 fit 

3?La£j \ g 4_JL>JI c i t dL>JI 

Igjlf, dl n t .i-a-"ll JLiol \-&Jua J-p-" i m_i 4->.jjJ L^jI Jl 

(jlsjJiJI Ijl^l >. 1 1 »L>JLi <tila"miVl dJtj-iaslj ibjjij 
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i^liiuoUl pISSJI 

. Ljjj^ud Ijudl 

1 C. ^£j U> '< \ I \ £ tj Ljjl i nd ^dUdLU j-£la j ^JbuJI 

clm 4_LljlU Sj^aJI jl Bj-AliaJJ parameters Cj^LaLil ^_lU 

^ j ^-^—jJLaj ^_aLjj_j * $ * \i Ijla .4_<_oljjJ! 

eJi-u-uajj 3L&1 t^ta ^£1 £_uj L$_4 c_-«j ^ j-Aj 53*La£ Ij t LjLu cJBjJI 
JjVl £jJ_JI <jl£ Ju9j .^pattern clas sification and recognition 
^j-c Lftjlj jL^I^Ij t4~*J jU l Lj^JlC. (, I , mL>J1 ^JL*J (JJ* 

j-LL^rJI 4_Jl j_Oajj. polynomial function SjjljlU 4 *3lU»tl 4JHaVl 

4_j! VI .ciUjij IJul>. VH« ^Rosenblatt perceptron w ^I #^tl 

Simon (jj 4 j mi ^_u3jl ^_^_Lll Ij_a jj 4 ^<<Vil Lo £)Lcj»<_u 

(J^jLJ i Jl—1—3 ^jJI ^_fil_J^_j_ll £j I iJ—A ‘ ‘ “ M (jy < dLt-u VI ^_ujJlII 

. Jlj_>- 51 1 j I ^Cf"( i .it (J_5-£2j (j! V <ulji 

i?L>ijVl \jJt qC. ^ r cllIa_L^Vl £.l£jJI ^Jjuil ^ JlJUjI Jj0j 
CjUbX-C. ^ 1 c. 3 J_<j_j-*_ 4 4_jj_4j 4_J_U 5i Lu O-^c-jlII 4^>oIj i Cj 1_Lu_<_uJ I ^£s 

EdwardFeigenbaum ^LJujcjlfl cjljcV ^EPAM ^Lal ^.aljjc ijtukUl 

dslJaV-*JI SjjiIjjJ discriminating network 4 ^ i ^ j j-~, M ^ jJI 

^ 5 <a JjlSj tiili ^lia-c_Aa J 4 I 3 (j^. ^aJLsJI <_jjL>ij l _y3 ^laL 2 i,l 

L&dl LscJj i _ y ILj 1 3j_p.VI 4E, ,,jtl jjUju Cj^LoUIIj j-ul« alt yllilLU 
Cj-3_jJI LtUi ( _ t 3 ^aJ 4 j! VI .4jj^ajJI 4jijtl jj-a Ijlatl diL^~ t -ill ^aU~I 

3 jLl>J| ^ainlll ^“Ij-J Jl£.L<-uJ (_5 jJI jjsVl (Jaa-aii 4aia^ {j£L t_al£ ^42 

j»l_a-a-&VI (jiV-3 l-Ja^J 4^5c-jajj . JUJLsJI utajiiJI ljuk aLsol jjt-»~ll 
.(^jVI 4ajjjjcIiJI diVjLsJU Jju ( _ T c.l_LLaj^sVI al^jJI jjIjJ (_y3 J^d3_jJ,Li 

*. t _ r Li La^ U~ 11 ^ya 4 n I" -1- a ^|| ^jj^a-i ^j^Laaj 

>UI Js-sJI# 

(^jLa^JI 4-Lal mi 1 ) 1 n ) (Jj t4-L>.l" <" ( nl d)ljjc3 (_^i LlA ^aEj-iJI ‘ -11^" * V 

(_^3 cl ~i « 11 <_)j) I 1 „Vl _j_4> Ijukj ‘-3 J J ^~ l ~ jl Ui- 2 SJljJjsJI SJlaVlj 

.a^ajJI 

.MldLijiil (jtty (tiaiiJI 
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pJLajJU oJbloJI goljJI 


31 3-5L-oj (J^ »."i diljl—iiujl jl 4 Jsj-*-oJL1 3j_ijl>. jI^-o ^-olj^-iJ! ^31" t 
4_iJVj~i i hVI SjJlSJI iy\ 11 itt-~ t ( _ T a ^Lx 3 4jj->J»l 43 j_*J,I ( _ T a ^-o-Lb 

3_jL 3_>J! ^3 * < 1 3 j. j 3 4 j>-j-Li 4-^j1 mi a 3 -Li-L>. (Jjlia. ^-oljj-iJ! ^ 3 I"m 

iJAw of 3-'° cj-^I 3-° j-olj/jJb 

3- o £-oljj_JI 1 o (J-aL*3 L-ojalj^j 4 I Mill (J>I« I 3 JjJlx. (^ 4^jl—/ 

•J* 3 

(_,SLL3 ,<U 3lt-i«U 3 jjl»JL! 4 JI 0 VI (j-o 3-oL*J! ^-oUj-ill ■ Uji"...j 

4- LLoi . U 4 . Lit Q(j mi 11 3 3 ' 4.1 aU- joUJI (_ ? _L3fcJL 1 £_oljj_J1 ^oJl*j 

nJ^liJI I 4 J -0 (_£l £-oLjj_±L! j3jljj i(_Jj3-l oLuillj (J^j3>- 1 g Ml 3-0 dlUl^pJ 
. l_Aj_i£. 3-0 j-LLO-l 3-0 oliSLa-! (_,3J! J- 3 EJ 3^ (jr^J 

4 _jJLo_c ( 3-0 3- ' “ ' tj 3 I ' 4 j < 1 - - 4-13-01 .->31L --1 *Sj j j *3*11 3-0 (j-u-ilj 

.<<0*311 

,«U^ai§ 3£»uib (ftkiJt 

i_0La3jj i4-^>.j3llj i_3|j_<Ii^ 0J £j3aLi-j_<£. <ol*3 4 ^ 3 !^! <ol«"tl 

4_jj 3 4_L<aL>0l 43 j_*J,I (jj^ajuj ^-olOj-OI 33 3_3 i~i 1 „VI (_yi^. 4_0Lc. 3jj3 

.3jjJl>. (JjLaa-j 331^ L 4 I 0 (j^-ilV".,ijl lUL3V1 1 _al * <UjL*-o (_^3 

^jLSJLl 3 ^-o-ij '(J *^3tl 1 -la(^^ 51L3o 33-j-p-Vl (j^Oi^Oall 3 = >j -*- 1 <—^--uj 
Michalski, Cubonell and J j 3." j oj J_3j_ijl3j ^ i.ijlLao-ya ^1 
.I 3j301 1 <0 U" 11 3 >3 333 3 ^. iiiLojUo (j-1^. Jjj-a^eJLl ^Mitchell 

(ftkMlI s»t jJ <*L g‘*l«ii 

two-spacemod-3Lb>-L-dl ^Oc j ; > *j-4-ol-*-ll-<oL"H rOLc_i 30 3-o-3=j-*-L-i 
-19 (jSL<i 3-0 ^ '3i~n Lo^j . 1 ^Simon and Lea (_yJj 33^^-“ ^ * 3 j 
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j»ljieiaul (OJ^U.1 fjJSJ i JX.lj.3D 4 J!Lo^U «L>.Lui (jjs I JUfc I 

Qji L^>.LUjjjil (jSL«j jKa^l jodD ja aj| Li-* «Jx.l_ja» j-ijjlDI 
jl L-L u t-a Laj g a a (_p-4J jJia i3ajllJ,! JxljjD! (jx. l—iJbieJ ^ISLiSi aJlLaVl 
. La 



ioVi cy r 1 -^ j-iy 1-19 jso, 

*J 6 * a ^' ♦" 1 (_>a3L>J! lLLLs t _ r L L^aJijr" tn'nu 4JlLaVI 

(j~i a ~i (j-a Jjljij' (j ii a L. ^1 ^ i »_t ^jJlj <Ax*J flush «(_pj) ' 3tl» 

.^^Ul Jj,ys jlAj 

V <—A> of * 3 <m~^j of (jrA <jr?-*A 3Jla? 3 jx. J}L>. (j^a 

(jjs JjljjVl CjjI^ »Ij < ah .; 1 (Ji-jG V 1 j ■ "31 at .h.^ /11 ^jl La£ 

(jOi 3 3i^ill ^>£Llj V hearts <__j^JL 2J1 jl spades ( _ ? jj)~i.ijtl 3 M.3't 

.3Jl>.Ij 4 Mia'i ,jjs 3 t na-LJI OLjA jjl 

.The example space *i£*ir+*L 

^j-a 4_JUJ! 3 Jl.l>J 1 fidlLaV! ^I Jp^tTn-u 1 ^vLlII ^JjuJI ^jjj-uj\ ^j_a ^jl 
ijyj J-u^OJI (j_a ^_aljj_iJI O-c^-j 4JlfLcVI 0 JlA jLllvI . aLLa^^fl 

p j t»tl A ^ \\ 3^-La-ll Juscj (j! £_j-LaILt_uJ ^j| ^£| 

^_5c_Lj Jl l >J1 ^JjuJI £)l ♦1 ^ai»*n 

r^-gj luStfl 6? VI i3U^XI 4iiaVl <> *U^Vl L> ^ 

4_i_<-u_LI 1—^'^_j_t_u_lI 1 lX£> ^1\ J i />jljLl ^_a_guJ jJ! 4_>.j J ^Ic 

i _ ;r ^ ace 4_^jj ^1J V "< t <il £h° 4 _jL^ t j- u -a T JI jLui-1 
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pJLaJjU oJbloJI goljJI 


■ 1 j <L)l_9 ^^LaJI ^jQ* * gllluiJ £) I 411^-4 ^aLjj-jJ flush ^j»jl Alt ^JllLo 

4^jj ^jU ^1 -Ij-aLc j1j_LdV1 Ijla 

I^JlSC-L^ L-J-l1jJ-1 ^_U3 JJ £) I C_cJfcJ <UlLaVl (jT » 1L>~ ^ eiJLafcj 

. ^1 4Jj)^ < nil (j-c ^jJuj fiQllLol ^ t^tj Jljj>JI ^j-uj JlI»1_3 


.The rule space Mt^Ut 

^JLlIJI 4_ti^c 4 _cL*J 1 ^ulj-SJlj ££jLU 1 j-pjuj 

lil t^ 1 _ILo (<_j) ^->-T <■ A 4_paj) ^r. (l) lJu-oj . 4JlL«Vl ^j-o 

^J| 4^LudVL *LjjL_u (<-_») L^_l9 lJi^IjJLI LjjL-u (0 

:^llLa ^LU! ^-usJtTJL^ .1 <—2^1 j-a 

.CjL>.1jJ ^jjJ *L^_£jl ^-<al9 4.l11o ^ -- u a jv - I 

.CjUJjJ ^jjJ ^j)U II 4 _l1^ 4_lIL> £_j_$_>. -2 

(> J? 

.diL>.ljj 4 > 1U11 £-^>- (*2) 

Mii-c 4 J 1 UI ^LL^cj julj L^>.1Vm ( nl (jSLcj (*2) 3 jlc12 

♦ CjLwIjJ ^^JjJ dLjj-uiJ! ^ > <i4 a ,1U (i l) 
.CjL>.Ij^ 4jlaL>J1 4_jJLLd (t i I) 

4^U>J1 ^JlJ^j ^jJl ^j-uajil s^jseJLI <L>.L>. tiJl_LA Juu 4jI LlAj 

(jc_Il . .^jJljlII c—j^LLs t £ Ll<m£J ' l—j^LLs) 4jusL>J 1 c-j^LLs {j-a 4_u^_>J1 
. 4JLaL>J (j£-4-> 

0J-& jLa tillli (jyl\ 4^Ll^VLjj 11^-lajuJI (J3^ (jl 1 * jL> ^£L<uj 

ciJLIi (j_A 1JLUIAJ J^l JJ-^ 4 _<_ujLx-4 (_^Lc i^JjtjJJ 1 Ju>. 4Unilfl 

;^,,,,-»4 3jujL>JI jL£.ljJijl lULJI^uI LjJlC.L_uJ V 

* L 4 J JiU -1 4_u-lH ^j-c j-uj 

fiLp^llIl ^j-c. ^_laj ^Smith 6 ui.. 4_cJ l^ ^JjuJJ j^T ^ tiJLLAj 

LEX ^_aLj^j 4_^JiitIL_ul *2-19 JiLtTu-j j 'd 1 AjtAjtl 
tjiljVl *(4 J!l«VIj JjLu^ii) g-LSHjV' :CjLjjSLa 4_jujI ( j_c 1 Ju^ cJiilloj 
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(10) LEX J ^JUdi 2 - 19 JSLi 


Lse_aLjj t4j|j| (ji < n < *-~ t (—SJl^j (^JlII ^_aLjj»jJI j_A aIjVI 

La 4-a^JL (J-a-C. i LL^ jJ j I i La l_a^ij_a *V*«t j | tc-utUI ^ Jl».J i_<Jtl] 

t!ji_jj>. tj-u-jJ o*\±] <jf ^Ji^t_A l^JlA CjIj 

aIjVI ^jUaxl&j aIjVI ^jjLaj (^jiil jjt fu .^_cu_>ij 

^-J (jL^ til La u \ c .j t4_jjLSJ,l 2 Jl_A> u \ C. 1 * j to ^JLfcHll «Li£.jj JlaHajj 

■•*■ <^<^11 JlaTuUJ 4j3JlJ Jj Jl_>0 

4_uIdjJlI 4JUJI ^Jlajj £^LjlII 4_JLjl 3 ( j- c CjLLi^^La MLa La^^jJ, U< «un 

.^PsjJ.1 I Jufc c j_A IJJ>JJu9 3JjJlC CjVL>J 

^uj^ull q^SLa L^j ^La u ^\ 4jjLaJ,1 ^jLL ^Jl^Iumj (^jJI (jjSLll j~& ^LLaHJI 

^LL>o tiJJjJj 1 4-l<IojJL 1 j-££- £jLUJt ^j-C. mi a CjL^SLa ^1 JujLstHl 

CjLjJT 4_Cj_A-3C_A ^j-A J 1 4&jJtXI 3 JlC.L 9 ^j_A O* 4J-UJU ^1 

^J-A La (> mi*>o £)! ^» > ntotl (j-AJ «^ n U m 

(j 1 jl l >JI ^. Ur Jl o^i 1 aIjI jjjfcjj (jr b 1 ^_aLj_JI 

^LjlII aI^V! (j I J^QjJ L^LLjl Cj^LjJlaHJI 4 ti h V a »*i < nj 

• JiiAVl ^i 4*y JSS 

(JiwJ lj LjJj ^aUj 4J!laV! jLlLLL^ 4^_aIjj^]! ^jLL La SjLc. aLaHjVI 
jj) 0^3 t( jy ]Ll! ^jLhII t Ltlsla ^_aLj-lII 
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pJ*UJ 6JL1LHJI goljJI 


^JLILaVI 4_j_ 3 *-J ^jJl I j j 3j I 4_<_u_jj £_aLj j-l 1] 4_i_u-o 

* jiitiL-uVI 4 _*_jL tiuJI ^.lcaTlII -ic IVI JjITlL-uj . j> >t rolU ^ IVI jj j ^*»-" t 

4 #uii Mi^Uf 

: » j conjunction J_^jJLJ 4 j3U;U 4-S^LjlJI «&» 

cilljuj 14_^<_uIj ^j^3t I t ^ 211 >Ljl!I ^ylc. 4_JVjJJ (j* />«>>"11 :» 

. I 4-g-^aj ^jJI <?U ^-<-ul j-A <—j (jy-juu l_i :> : I 
cJ&JlA dJlcLSJI . J-L*L(.Uj C^jIjIlII J1 Jl-LU-U 1 

5j -1 j Ljj—lILc. I lil 4 —ul 1 ^I/^LaJI *■j q ^ ^ 

: 4_JLjJI 4.cl j <«MI ( jr 3 4 _ujJIj 4 mi 3 ? 11 

4_l_«_u_LI l_J I ^y-1jl<-uJ 4_3ji^_I I I ^_L*_J (c_J 41 4_uiiU 

.(Clubs Diamond 4_^UIj Hearts <_jj13JJ 

iL_*jl_tfu * jJj 10 -2) (4 < j 4 j9jjJI ( jr -L*j (5 *i j) 4_pj 

* (l>°T tC ^ 

:<£*&! crUliU *U^bj 

&(c_ji4 j) 4_i!a2j &(<—)* 3 j)4_(jlSj &(c_j t 2 j)4_tit2j &(c_j4 lj)4_tfo2j : I JllLo 

(<_jt 5j)4 Mi<n 

(5j ,4j ,3j ,2j , lj) < :: 

4niiii & (^o 13 jf) 4 mi 3 1 & (^j_u *2 4 mi 3 ) 4 I j) 4 mi 3 ) :2 ^JilLo 

(o^ ‘5 j)4Jl3j &( L) ^t4 j) 
(5 j4 j 3 ,2 j, lj) < :: 

: 4_jJLjJ! 3JlcL 3JI Pi 1 mj £)l 

&(x*4 j) 4_tit2j (x t3 j)a *.3 * &(x t2 j)a £ < &(x 41 j)4_tfo2j : I 3 JlcLs 

(x t 5j)4 mi3‘i 

(5j ,3j ,2j , Ij) < :: 

. X J-uLlllj (J_uj C_J C-»jII jijl (Jl Jllh-uLj 


ilI M i t l Jl>> I (2>£- c 1^ n" t .I>U tl 
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V^llaAuoUl pISUI 

3Jlc.LSJI 1 jja <Lu3j_4-£. 3 juJl>J1 3jlc.L 3JI ^ clLljuj t3 jlcL3JI 
^LjJ! JLill 4_u?e-iJIjJL-uVI #JJb ^Lul .U" JLse-a £-L_ujV 

Jl Jl_lL_uI 3JlC.Ls Jiie2L<_uLjJ .c_*aUI 

: ^3VI £. |J Lj-^j I j-uuJLIj dxjl 

&(2 tlj) 4_uj & (<_j j?j fj) 4 <*M<n : 3-JllLc 
&(5,2 j)4_pj &(<__it 2 j)4 mi 31 

&(7,3 j)4_uj &(<—Jt 3 j)4 mi< n 

& (8,4 j)4_l3j &(<_Ji4 j)4 Mi3*i 
(c_-tjLtfo o\ 0j) 4 j3j & (<_j i 5j) 4_tit2j 

(5j ,4j , 3j ,2j , Ij) < :: 

. 1 <N_tl I-3 jlc.L2 J jj! t jSL «j 

.disjunction fcwjiil! 

3|j| ^>1 jir~ t ,iLi 3 jlc.LBJI ^1 diljLlo.1 Ly Jti aidlidl 

. yui. 3JlC.L3J1 <LBj1 i n tl (JlLa j! «4 -lBJ^-lU 

3 l~i aVl t Lia£.L±3 SjjlI ^ HONOR 3j_SLa jjp Lul 

:3JbJI 

(x) HONOR < : :(I0 <x) 3jjj :4-Jlio 
(x) HONOR < : :(jJj .x) 3^j :5-JlfU 
(X) HONOR < : :(r^ <x)3^j :6-Jlia 
(x) HONOR < : :(^Li <x) 3^j :7-Jlla 
(x) HONOR (^J .x) 3^j :8-Jliu 
:<LdlHll 3 jlcL3_M u 3k-wM J iytri\\ jjr" 111Li ja.ua-«Tjl 

ix) «L±3j jl (e.n ix) <L±jj jl (jJj <x) «Ljjj jl (10 <x) «Ljjj .2 3j_c.lj3 

. ((JjjLx) 4_1_) J 31 (t__tjLcu 

(x) (HONOR) 

,«LBjLjJ| djLc_uajCj| (jjs 4^jL*js ' IjUfcj 


11 < nljJ-i ‘ 


a Lij^J o' o^S" 1 3<' 
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(oUaJU oJblHJI goljJI 


03 ^ J J 1 ‘ ' 1 _ 1 ' ^ ^ j_aj_i 4jjLila CjL^jJlj La aLu-oslis-i <"i t La-$-)i 

c1)L>.jJlJ «Lc.^aJ>JtI .iljJst 4j/^>L>JI oJJb ^3^3 (jIoljLLs! 

I a K (Jal i>i"m 1 K Ul (Jl g~->.| (j! jj-aj . i_, SK i a ^u-a-*J i_j j I (j-u 

.SUlaVl CU'tj 


.5j*yi j 

oLa^U! Inhf.T lili ,a^ U , „ U JKiVl 21^ 3-19 ^ 2 

:4JLUI 

( x ) (ijjl < : :(J-! ^" "^ *x) 

( x ) Jjj' < : *x) JS-i 


:^JLl!l ^-LAaTlII ^Jl Sj-5e_tla]l CjljLu-fl ^_lH_l3 

( x ) 3jj' < : * x ) 

dJla (J£Lcu lc. jjjjdl X ‘Ic.^a^eja lij 4j| 

aLc.j_3jeji (jj: 2 «l i>»11 JK uiVI jj| i~i t ii I Lilli -(Jjljl jji , ,.a jl 

•Jjjf U* 1 jjj x 





JSliJi ^jb 



Winston program g*Ll jd 

dJLj-jLj 4 -lTl£ ^jJ! dJJ!i ^JLllII 4 JIL 0 I 

4_jL_L*_j ^jJlTJLI 4 JIL 0 VI Jj_3j (jl t 4-19 3jJ^_Lo]| 

t4-^-l*j <vlt j^L5tj-saJI JlitlJ 3jj-uai' ^tr~^ a^LOi! 4ji <>f. 

4_cLa (jr A tnear miss 1 U^-lt VilLa 4 _uLjJI ^ UL^-Lu 

4_u_uLt_uVl uLaj^-JuJI (j-A < to 3^ da^-tlL 1 ~v- Q^TlcuJj^J 


251 




V^llaAuoUl pISUI 

U \ c. <Lui^! 4Jb^ dJLufc £)! c_o ej «bl Joj-tlu j_& ^JillXI IjlA 

^ClITiSJI (jl j) a clULUI 3j^_l^JI lLjJkJIj t(^C llluI^J 1 ^OJkliSLII 

(jl 4 _slj!j- 1I 3jj_uaJ! (j^_i_j l^-L-'vIj 1 <y g r a <j_u_cV Jl3 ^~h < mIjJI 

(jl (j-^-4-5 J-j * j < M * ^ ui^ 

<Ltic (j! e_xj?cj LI 4-ajgrta ^JLa cJl^ £_aLjj_JI l-£j>juj .jj ni'ia 

. ( I ^£s 4_u_uL_uVI j j c~ ^&-a^La.U jLt-tTu-uVlj 5j-La-ai]l 





Learning abstract structures 

Dietrich andMichalsKi <<m lL£-j-aj l > 2 jj 1 ji <_sjl$j 

. 4_j_Lj L^J (j Lj^-uCu ^Itil ^ufcLaJLlj lJlsIjJ. 1 cJu-ajJ ^^INDUCE ^_<_uLj 

1 g m U-i^ cjL^Mc <LiLl>J.I cjDjSHI <J^jG Jl£L<i»Vl 
(-J&Lt-sajVI Jusej (jl ^-°Lj^jJI jl cJiu-ajj £)l 

:4_jJL(JI JilcMJ ^.Laju^ jJLuaj (jl Cr^^J 1 juJl>«j 
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pJLnSJU oJblHJI goljJI 


(u) ^!j &(u)j^ a o : i-Jliu 

(v) tS>Sb &(v)j^ & O 

(v .u) & 

(w) £>Sb & (w) :(y, x, w) 3 O :2-JtfU 

( x ) £Ly> & ( x ) & □ 

(y) &(y& □ 

(y * x ) &(x, w)^i& 

.« oLimi 3 JjsjJI 

:4JbJI jX\ jJjjj 

(V.U)t>T:(v iu)3 :1 i-JliLo 
(y iX ) ^? & (v .u) .(y *x ,w)3:2,JtUS 

Jlaa t(v til) cr lc 1 Cj d&j*jui ^LlII ui II ^julLujj 4_La^ 

. 7>\ U ♦ H 4JfLa VI £-a r,j V La-La 1 Ja Ju>a Cjl^-a-CJI 

> syntactic vector: Lr u^j3 4^*2* a U, „ 1JjlalJI 6^ 

<(v) J^‘(v) («^-‘(u) JSui *(u) 
J£LiJL tfMc.1 aJloVl 3 jUI l Ja <j£L<p ^1 3 
‘i: I i-JliLo 
(f-iy 1 <:2 ii-Jlia 
*^hh^) :2 

1 j.-ii.-'->J.I ^jsUjjJI jlscj i2 ,,,j I i lUr Hicj 2 1 iJliLoj I i i-Jllo SjjLSxjj 

s^bil «-k^yi jUjV 

(* ** 4 J^) J (*‘J^ 4 *) 

. 4_a^_c j_lc L 4 J 2ULLHI a A «>^tl ^j| «*» 

: ( _yL La JLso j»ljiejjjiLij 

( v ) J & ( u ) IJLh' j & ( v <u ) crb-f :( v *»)3 : l-isj-i 
(v) ^ & (u) & (v .u) s(v »u)a : 2-JajJi 

>21 >o^ La 9-^M t^£- I La s-(^juj Ju>.jj : ' ^La-lSL I Jufc 

0 U « j (j! * >h^ *<jr^ <jr^ L^pb 

*4 t^^w^LaJL! jLuS.iS' £-j^J JlJ-taJ 
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. (i^kodratoff 4 -^j 1 uia JLc ^.1 lLJLl&j 


AQ 11 g*Lij d 

Jl^.1 jJLil K. "< I 4j JljI^HJI >Lju L%^-Lo c.j_>«J! I JJt ijr ^ lJs-u^j 

(jj-L *_a .JL>J.I (jsi <^i Vi tl i^£j mi ill j-ll-->JI jl^>. $.Ijj>.Ij 4_l>.L1jVI 

VI 4tliVL>JI p fc>* ^ AL2e-X2e-L& CjIjIjjS t^j mi ill j_u_>JI jlitjl <j_<J /^CjJI 

4? Jl_A jlifcjV L^_j ijr jJI 4 j (1 II 4_jjj»_us Jujcj Lc 3^Lc 4jI 

(jj_i jLtHc. VI !^£i Lfcjjwl ^1) 4_Ljjla j_jjL*_4 i m h Lc l^_u£j tCj|jljJi]l 

. l&JI ^^pJI ^jLhII 3jja ^jJL IJLlS.} Lxjj^j ^ 1^»*j V 4 jI U£ t(jl 

4 1 <w«o"I.I CjLajJ-atJJ LlA fiLxj-Laj ^jJI JljJl>JI g-^-UI JlUUjj 

, U ,,. < Ij . L^al J-SfeTu-ul (j-o ^1*211 (jSL^j (JSLcu <Ljj)j_*J,! 4 JILaVI 

• 4 ^ < l_£^_t_U I 

RysZard 4isa_<_ul^j AQ11 cjJl5cIL<_uI Jl3j 

^jlsIj-oVI nil jlcI jja j-jj) t^~<I ^jiir~ 1 »l JlSj t^j-Ljil 4 _*_^L^_j ^^chalski 

630 lJla-aj ^ I ^ 4_^^-*J,l 4JIL0 VI ^- ^^1 jj '-^ 11 CjLaj 4 ^ <j ^Hil 
^_ljL*J»I <j_c CjLc.L^-lC j-jju 4CjLjLuJI ^j_c Ltla^-c 

oLj_4-*a_5fc_tU! jJlc. jJLjj 4l^jjjJLI A-itlj puameter value pairs/^_t2j I 

Jtitb (jl L^_Lq jJSLI (jSLxu ^1 j-uLdl (j-a 35 ciJI_LAj j, Mif. 4 > m^-%. 4JL^IL>JU 
. ^ Mif. ^I^>. 4JSU-U ^jlalj-cVI _} JlC. (jl£j 7,2 (jru ^jljHj 4 _x^_l3 

: ^j-Ju-iJI j-L-L^xJI 14»>1 I SjlcLU (JllLc Ijufcj 

4j^Lc j_lc & 4j^Lc CjLuJI ^Ijjl I jl 
4^1 4 _j CjLuJI (3-t^.J & 


^j-b 14^I L^j ^l-^lj & 

4-pajjl4-ajjVI 4 IxjL*-^V jj-OAJ Ju9 CjLuJI jJlv. (j^5 Lj ^j jl 
41 Mil mi ^Jljlj 4Jl mi 43 ^j| CjVUJI j_L4J (^^Itil JlCIJ-^ il <-^l mm^I 4K Mia ^-oLjj_jJI 
mh! SjjJJLl 4_llLoVI ^- l ^ > . (jr j j n j-«VI JjI i _ r j (jr^j .^ufcLm j)-c 
(jjj 4JlLaVI ^--u^v cix_pe_j 4_tbL£' 4 jvj JlJ LcLc. 1 A 

4JlLcVI J * m mij ^Tl>. c h <^>jJI ljufc JuJl^Hj ciJJ j Julj j ♦ gl m < <il 
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pJbtfJLJ oJblaJI golj+JI 


4_JU_*J! jj£- 31jSLaj 3juJJlI 4JIL0VI ^l) 4 <.^UIl 

(Jjvl lj-u^ L$-LiJ U_t£ L-dllitJ 4JlLaVI jLlitJj ~ ****** 

4_Ltc <>JlA 1_lLII_>. ^aLjj-JI jllL>.l Ju3j .4_L4_Al Lfcj^l t4-Lut]l jLtoj 
340 La.^ jlc jJLljj cjLjLlJJI 1£jLj 1 »*i II 4_J_s-*J CjLu 290 ^ 

. (cjLu 295) 4-L t - t J' 3 J <a~ < mU Jicljli]t 4 _^_us jLiTuvI ' Jl3e1hiV 

^y-^-t-U-Llj iPL 4-L4-<-all^ t^-LjLV. C-Lu ^J! 0JlA I 4_jl^C. 

L^J 1 ^ 1 4j JljI^HJI 4_3j^_LaJI £_i1j JjLs-tl ^-aLjj-j-JI 

^yjlJl L^L^jVl (jA » j J-U-4J I AQU ^yjSj .PD 

JlC.!^ laju ^Jiua t AQ11 4_i_u-o 1 < 11**" cijjj £yc ^J-u^aLaj • > 1 L>~ 

' CjI a ts~> ^JiitlLcaJ L^-Lu t Lu_uL_ul ljj_i CjLl-uaJl ju L^_l 3 t_-<- t ij 
<j-« 3*La£ Jjal PD (j\ Ju>*j i3j_j_i5LII 4_jjjJ,l filxJt ^cjj . jo^Qil 

Cj*^L>. ( j_c */97,6 ^ V mil PL u U»j Jl a£ tPL 

oVLJI^/.IOOPL ^^Icilij^Sj^Uj.PD^Lj-J/. 71 ,8<JjLi« 
1 ^ j * Ch 4 d)^ ^ylti 4_LG->J. I CjL^_t^e-uuJt -a 4_4jLj3 1$j£ ^Ju 9 ^ylll 

d<_jL^ ^jJI C-l £jil tPD / 96,9 J-il 3 a ^ j **- <^>ll V rV<tl 

. Jjal L^-tb i U^.tl 4-u-gj 4-^ 1 jj^tTu-u 1 ^>5 L^j (_yJLlILjj 'j. q^^ipt 

4 iVl 4 jj_5cIlI1 ^JlA jLllC.1 <3^J1 III 

ijy-j—Lj cilij ^ylc. ^ILGjL ^LaJI d L. < ^_Lu ^Ull 3 j_j_u>JI 

j-jl Li" ll!1_La jl^ .j-u^>J 1 jl^I j^>.Ij 
3» 1 ^) ^Lail V mm 1'^ df\_j ^Lul^Ll 

jf intermediate conclusions 4 _Llj_l^j jidL^l ^dUv* ^pJI ^Lp.VI LT ^ 

LajJjj ^ylJl 4-u-t^lJI jj_uail 1_4 ^.^jLUJI Jl^ Ia j ^ylJl CjL t^&-uIjlu-u^f \ 

1 jj i V” i <i j L<LLu t JL>JLl 3jjjL5e-c 

(jr £ JK u>! 3 JlC ^JiitlLcuJ Jj t4_L>.Llj^l JlC-IjGJI ^yJJ 4^L1 d^?Lj JVjlujj^U 
i ^.U-W1 CjI jua-tit "<"tl ^J| ^ jJj 1 ^ »>>♦ * 54_^>-LljVl JlcI jGJLI 4_cl Jj?-" < J 
jy **.' i •• jy^ tl ( j_4j . ^_J_3e_^Jl {jjA J^Qil ^£l JlC. L<_uJ \ £ i>s* sa 

. 4 U r mI^J ^-LL^rJl Ijuk 

•fO^UI 6-jST 1*21*1. jj <^' PLLajJJl^.! 

(jji cLISLcj < _ =T HlI 4jjJ ij VI i IgUj i .n't fj£L qjj 
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^uLlWUI pISSJI 


^I J_5C_IL<_UI t^_^l_AjLO jL>oVl (jL^ iljLA * 

. JlcIjJb p k>* ^ »1 j. i11 (j i M'aO ( m i JlSj . 4-^j1 mi a ^jJ^} CjVL?c_c 

3l ^JLfclll (Jj-k Lr^l S- 4 ^ J ^Lc mMJ 

mii 11 j-uj>J 1 j CjLqjjU 1,1 ^JLc (j\J (jjLjuii 3 JuJl». 4_2jjJsa£j 40 JlC.I 

.JUJU^ 


AM5*Ujrf 

i ^jusUtj ^ ^Douglas Lenat cjLlJ Ijukc-d^ 

4_j^_>JI ^' J-^JLl-uLj p j ^ 1 Al l Joj jj ^ lc. J^l^s £_4 L)j_l! ^.u-AJ ua ^Jij_4_> j-Aj 

L?e_dLjj_j AM ^j-u-jJj .^JLjlUJI £_c1j_> (JT ^ 4_aJiiteILijJll lLUjJ 4_td3j_*_U 

(j\ mi **■*t I 3 jLJju>JI 4 _ 3 j_jlJ,I ^-V V~ < tij V 4 jV 4 _ 3 jj_ju J^jL-uJI tilt 

1-La <?1 r £i ts>\ Ju9j . 4 jL^ 1 4*i mii I (J Jlaj 4_£LJj t4j|j| 

. 4_t^ fJuu-H ^_al^_i CjLjISLoI 


BJlcLoj AM 




dJlfJI jJajt) stmctured objects 4-iK.ua> oLjL£ jSLtTu ^ cjLcj^J.1 

t4_u>»l-ILjj JlC. I (JSLju 4^1 <j_a JJl£. 4^Ll^VIj ' (j 

.3jljJl>. ' *J^j3 <jl 4_JjVI cjLjLjSLII ^ic 1 $ 3jjtVn 


AM cri-ULilf 

Jsjjjill! 5 (j^i 5 )! i.o 4JI (jjs standud 4j. j-i*-^ 

L^-lS Ltiajl dJLufcj - ‘"dj il!iLu3^4JiJI .cU_u£l_t_Il dillaVlj dJlLaVl 

. <iU cLwjkVI «L>.jjJ jjjjj ^9j 

prime numbers>: 4_JjVl jL£d ^lill Jliil j-kdil 

UjVl jIj^VI s^VI 

2=(x) divisors «u-uljill (jjs jJlc. : Jj-aVI 
y = X jt I = y < = (x I y) (y V ) = (x) ^jl : J>^! c_jL^. 

23,13.11 .7,5.3,2 :SJi.aI 

4 ts~> jjl Jlc! :CjLu3j_4-ftJt 
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pJLftjJJ oJblaJI golj+JI 


4_0*jj diSt-LSt-U^ _}IJlC.I idjLu-O 

d !i j|jl£,VI (j-c J'ljjl 
(aLj.il 2 ^Lajl) 800 :4 ajall 

4_jJLjJI (^>*) (j-O J-JjVlAM ^_al_J^J ^ Ju3T-~ < 

^_«Ljj-jJI j j i <1 j lJljS' <U « tML lj Jlc.L_uj t Ij^u^ 

. 3 JlJ Jl>. ^_u4>LLc 

CxjL£ Lilj iL&JuJjJ jJa La (^) 3 t CjLu-^ 3C-<_sL£ I jl : I 

♦ CjLu^3J) /^|->J' aJufc £ya JSLI 4 JIL 0 I aUejJ 4.JUJI 4_^J.I 

^-ukLaJJ (jJzjuJ 4llLaI Ltiajl (^) ^ <Lajj-*_U 4JlLaVI JlS {j jl 

.3juJu>JI 4_l<^ 3j) <«-v>J1 

t(l ^) J^T 4JlLaf (^) 3alt 4jllLaVI £-&>- (jl Lil 

.(I j») JJ* (j») <jf Oaj Lsjjj-a (J IjJj 

4_4JJ9 3^Ljj_J t(| ^) J Jjfc (j*) (j! (j lil 

function 4_a_j_lij JLae-a La aj^ At 4JlLaVI ^--La->- dijjiajl Lil .3-^>* 

♦ ^Ijiit xjxj^\ 3j^Lj 

4_c.j_aj>J,l (j_oj4_a_jl3jJI a JJt d<->u ^-t-aLuii! aJ_& 3jj_t^ c-.<-<-ur>> 1 (jlil 

. I Jl>. 4JLla 4JiLaI La ^j)g at, (j I Jl>.j I JI :4-^>* 

. 4 j a^ j^3U {j\ j a- m < ni l Jl>o ij\ <JjL>. £pj 

1000 -l(j-a l - ^>* 4_5 cj>JI l_La^ Lilj 

'.^ij La^ 4_5 C_l 1IJI p ■ "lj 3tl _} JlC, a j £ 3 ^ 

Jl>.| V :^_<-ulj-3JI ^j-a jJlixzj jl JlcI = j,3^u-ul^ 

I * Jl>> Ij ^a.< .<iLu J1 JlC I -1 ^-t_u Ls 

.J3, II ,7,5,3,2 ^a-t-ullj_3JI (j_a 2 _iJ l*j jl_ lc.I —2 ^La 

.. .. J69J2l,49 t ,25 t ,9,4:^l^3 L^J jlj^f = 3 ^La 
I Jub LT ic j 14ja AI I4] ^j-u-J I Jl>. I CjLl j_a_>Jt 1 (j 4 ^a_>J LojJaj 

12 ^a-t-uLa ^JLc. ^a_>- ^1 j U <t . I JulxLcuj £j I I ^a-t-ulaj j* ,s~\ ^a_(_uLa 
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1 j 3 *4-oIj I 4] 3 ^_<-ui^ 

Lajisj . aLjljVl j| Ji£.VI :2 ja-aula 

. La^-La J£ 

^cuj&mi jjlc. 4_jbj-*J,l ^cstoJI jj;N "m 3jjJl»- jaj-&L3a AM jJjj IlA£L&j 
j^aVl i3JljJL>. aUhjjji Ljcjcjs. Jjliej (j! ^jUtLi ^jl-w 1 *i_t V 4jSLlj i3c^>.jJ,l 
. ^aU"TI 'j , ■ AV 1 \ j i "») jJI 

3jJ_SJI 1 l I N " "j l^^ljCfc-VI (_gj*i Ml U £ya iSjj ' 11 " a 1 . 1 ' INiJ (<ul*3Jl3 

«3_j^j_jlji I ~ j a» 3 jujl>JI 3_j-3j^*J,I ^c*^>JI 1_at mA^I ^Lc. 

. IjSLikj . .«3_u3jjta Lips tajjso i.-IU" LajjJlj (PJI metaheuristics 


BACON-3 £*U jd 

i3 j 3jj-i^aVl 1_al <VNI (3 cLc.I) BACON -3 ^oUj_i 

Q^jUb i perfect gaslaws jlJLlI <>3ljj3 Jilo 3«_, ,Utl ^jijljia ^^ai-Vl j 
j»l jieluLi < ^LlILs. Ohm‘ slaw, j»j? coulomb's law <_uajJj£ 

(jl^j i«U 3lt-i«M diULixll jaUajj^lj i_al * ~NV 3-c3j_*i,l 

.tillj Jl*_i 1 j ""*■ *^ jl i"->»V (j* mi ) diLusljA^VI (j^£Li ‘-t-U-i 

(jjj-LtLo ciiL5^L*-II <—al mi~NI 3 jj3ll <uhjjtl,l ^c*j>JI 

:^13]| 

. 2-j» jA.1 j^iiuja 3 a _A clsjlcjl I a K I La j-iilLa 3-aca doljjl lil 

.jJJll i -1 <n->- 2 -j»j l-j» (j-u SjjljlLo 4jj|jJal 3aoM 

jjjjla i 3 A~Kj t 5 -19 ( _ T a aisULaall ^aUj-all <■ 1 1 

PV=nRT jUJI 

(' N « .>.11) p jj| i n <C J Vjl .(Jjs-Ij^o tiili I 

lUi .All l-Jj-ais Jj^sLs. (jh J th M Lxj3 (j<SJ*j>J!) V jljjl LaK -jl-Sjj 

3_a_^SJl ^ .. 3 m i U A~->j atjSLlj . llLilj (j-ujl 1 JJt (jl ‘Cl VI i PV 
' j|jjj PV (jl ‘1^-J <: '- 3 l t - 1 J ‘‘‘J (SjIj^sJI 4j>.jj) T ^ 3 i~ LojLi£. 
( _ r 3 I y sg A" iPV/T (JLalo-l ( _ r a ^jsUjjJI J. th ij i3jIjl»JI dul jjl 

cl jui I £_a JljI^jj 3j^l>>VI 4_lq£LI1 i? j_a I C' ELuliJI a l^-^V TI f\ .6-19 Jl>. 

iPV/nT 3 jjjl>. 3 a. ii^ Jj^sL>. ^ j thill La-a ‘ jUJI imoles'n djLjjjc>. 
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pJLsuJU oJblHJI goljJI 


7 -19 ^yja Lc£ L^jt 

. 4_aL& ^jLjj (jrll i_£-SJj V L^j| Jjcj 4j| VI CjVLcIo. 1 ( _ t 3 jJailLi j» 


Temperature 


300 

300 

310 

310 

310 


320 

320 


Pressure Volume 

300 000 0.008 320 0 

400 000 0.006 240 0 

500 000 0.004 992 0 

300 000 0.008 597 3 

400 000 0.006 448 0 

500 000 0.005 158 4 

300 000 0.008 874 7 

400 000 0.006 656 0 

500 000 0.005 324 8 


PV 

2 496.0 
2 496.0 
2 496.0 
2 579.2 
2 579.2 
2 579.2 
2 662.4 
2 662.4 
2 662.4 


Temperature PV 

300 2.496 0 

310 2 579.2 

320 2 662.4 

300 4 992.0 

310 5 158.4 

320 5 324.8 

300 7 488.0 

310 7 737.6 

320 7 987.2 


PV/T 

8.32 

8.32 

8.32 



24.96 

24.96 

24.96 


^.^o/tol^PV/Ta! 


5-19 j. j 4UI pill 6-19 J 


Moles 


PV/T 

8.32 


24.96 


PV/NT rf ^ 6-19 Jy, # «&» ^ 7-19 
u*. v>r a el (jiili j moles_J so» N 


Lol L^V * I jl*. 3 .^.,-,^ 
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3_S 0 J_^_a 4_l_3j_*_a 4_l_L) Lfr>V jl l*ij2jLJU3 CjVL^S_a ( _ T lc 3 jj is* si a 

(oJLjlIII i, < j tl—L-u 1^ Jij-b t 3 1" " JjLai La-Lu ‘.3juaL>. 4j tj^j JiaLa-iLj 

. LaLaa 4 i? I~ V a (jjjLia (J-aJi3 (jl (jSLaaj 4_uLaujVI 

jl.jj-3 M-3 ■‘Ijiijiiv 4_i-a-Liit3 tliljJLS I 4 I 3ji^>._ji,l ^alj^JI (jjs |jL>. Jaiaj 
till j ^e-j i^ij 1 nj . jaajjj j3I mi ill (Ji-jilll Jjlj VI L$J ‘t3j_*J,l 

. Jl£.I^ aJI jj-a 3l_£j ^alj-j JLt£. < .J < 3" , ..t I 


II L^aLa! fiU"ll ^-olj-J (jl 
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^LUcI ^1 J I Jufc ^ c_2Jl£j 

*L£jiU 4 _^j>.U cj! 3 j \ U~ (j_c 4_*Jaj-j L^c 

cjLlj>cI3jJ,I tc-tjjJi]! ( J_lSIu_uJ.I 1 <U .^Vl 

4_C_}U9 SjLJjLC CjIj r ( n t J-Uj (j! J.oTl>uI I (JJQ ^ylll 

4l3Ui! J-lZlII cjVjUc-c ." sj ^Ui . cus^. lU VLtjj 

Lc 4 j>oLs g.1 U-^l ^yJ! (jjjLJt! a ^y^ 

(jl tlLti Vj tj j 3 II i£JlM (jj-Lc. 4_*_j9j_j 
^-jLuJI £)! VI 11 U ->JI tiflrt 4_cIa^C LlA l_Li]jUe_a 
CjIj-jJlSHJI j_a ^Lc. J*\ mm LuIj-jJl3j JjU^I jjm' 1 
^ ^^-uSLjjuaVI (jAlL^LAI j_o-VI 

CjLu-uUJ ^yjljLjJI ^-J^-lu.1.1 ^ ) UeT(-<-uI 

^1 4 \ i II i?Uj LljIj-jJlSj CjJl^G Jj9j . (j_u_aL>JI J_jj>JI 
I JlA ^ t im^jJI j-jfTpJI 1 agjlf, ^jIdj <jri_c 3^ 
^ U> / tlj d . ♦ . . U H cjUlUI 4_>JL*_a c__sLuSL!I 

<- t ( ,.L>JI J_JLJ>. 4JjI_5C_4 ‘".a lU> j^s\ jJ$j . 3j-J_U>JI 

CjUlUI tjfjQ SjljjLJJ£. LlgSJ trfVl Lalj ^g3j 
4_LA 1^—11 4-J1—>J1 3Jt-j-Lc. CjLl3jlj 4_jjLj_i_LaJI 

£_alj-J J) <V <V xa .JL>JLl IjlA ( jr 3 4 .u-3TlU 

lj_a_j_3_j (j I ^yJI ^j_jJI 4 . ♦ . . U 11 CjUlUI 4_>JU_a 
0 Jl-& <jV clLUj 4 Umiia CjUbljI&l (^ylc. ^ ^ar aIj-> 

(jr&9 * t^yj^jLkJI u 3j 3^J1 ^JUJU J i/Vm V ^-olj-JI 
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^ImisUI plSiJI 


CLulS^j 4^-uJI (j^C. ^ La i_(j I J? ^ISLUI (jl »^jLs~,,.~ V 

0 Jl& Jla J.o.l'ujj . 1 ^ jJs ^Ujl ^ 1 «>*j i>>Wj 4jjjl1!I CjI( j-\j j-^-4- 5 

(_£l) 4 I ts>£1 '(A CjLqK j)_a (jjSLa 4jJjfcJ jjl ^jlSLJI (jl 

^jj-^-j (jIj 4 (4_jJLjJI 4_U£JI Jj 3j (jI J-j-S 4.3-1^ Jlju lJlSjjj ^K~U (jl 
3jl_C.J 4 4 _jUU ljjjL3C_a (jrt q K*f t, 1 JJlC. (jj^JJ iSjjJUfc-a Cjljjullj L-iJ^ljjJI 
. I Ju»-I^ 1 »-^■-*- La 

(j-a ‘LLla Cjllaj Ju>*lj CjJl stILa (jr Lc 4 _jJL>JI 4jjLjcj]I ^_alj_iJI j <^>~3~j 
Ltjajl (-dllAj tdjLxlj Julj 3jj <,^4 ciASj 1 g 1 -vLt^aj (jl e_<j?ej 4 CjI gK 11 

Lai . 4_jJI 3 ajU> /t 1 j aIjVI ^jc. ^Vl ^jL_ujVI lJ ^£i ^SLseTdl ^_a|jj 

3Jlc. ^q_£_3 U" i mj ^ JlJIj ^ <_j (^Vl 4£j-<I/ ^_aljj_» JlLa 4_a JuILlI £_alj_JI 
i I Jl>* 4 I_lL 2_3 L^jV 4_Jlo_*JI (J-ojlII v 4 CjI gKIl <j_a i_sVT 

14j_i_t_a (^j^l Julj 4_Ltt_a CjLgK juLa CjVLoIoJ uLu> ^^ic. JloIlaj 
. ^j-tTu-J' ^_aL_a]l l_^_a JiitU-uJ V 4_3 jj-L> 

. J^aVl I Juju L^Jufc I Jlx Jj J^e_a ^jLn. ^jL^LJI ^ ^ ^ 3 .j cJJjJ 

( jy jJI 4 ♦ 111 l) 4 jjj£LII 4jlUI CjLjtJ I ^jLu 4_ij ^ Jl3jJI J g~»j4 nj 

LLjj_Jj 4-, ♦ Ua 4 (^uUlsl 4 jvjJ (JjjJss l ^yC. c « > »L>JI cJL>*j| 

4-ge-Lj.j CjLoj) 1 * tl Jl- 3-^ ( j_a 4^}L£J! 4JL>- CJJutJ La^ t(jLu ^aJ L^jV 

Cj 1—aj) \ 9 1,1 ^U-jTl^I 3 jLc. . 4 jjJlU! 4JL_u^_U J_al£LI I jj£, ^ j «.. A**«l t 

jl ^yi^jJI 3 JlC.Lu.l4j i^>. 44_3j^-LaJI oJl^j CjJl 3^ ^yjJI 

JL^JLl Ijuk ^ j j 3 H (jjJll ^ lc. ^Jl31II jloIaj^uj .pragmatic ^^LSil 
I j^Loj 4<1 ljLL ^L$_ 4 j ^Ll31] 4u-£j_LJiitILa Chips CjLsLsj jVi > »l ^Ic. 
Vjl—LT(-a 4 Jj>.Ij (jl jljILa mii 4 3h-V a CjLj)~ < na ^J-lL^TJI j-oj-luj 

^£ L^J-a ^o_aLlujj 4^L3JlI j L*_L I 4l>.jIj c-ut^jui I j CjI al^tl jLllv-I ^llLa 

. VLoj^I j-LluUjJI ^1 1 ^ M l Lq j ^ L-Jjl <^i3 ^-aljjj 

jualj—«JI jj-a JlJJlJlJI 4_ajLaJI 4_l_J_L3il CjIj-LloJI ^jlj-mVl j q»j t <>J 
oUlIIL cjIjLlu-oIluI ^>1 jjJIj JjLiLJI j^L^ ^>a jjLa^Lai J-IjitiLuV 
3gL3^ aL^J ^J^J OJt_JI j g"< t <M t nj 4 4jjlj_lLjJI 

4jlj_5cJJ 4_aL*JI JlC. I j 3 tl jLtTtc.VI 3 Jj>.T t ^J V" miU ^-a 

LI L3_^J L^j_jL>.I 4_*_j_lLj gj-tJ (jl 4_1V! i <n Ijl^jj . ^Jiir3 miU 4-»_llUj 
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Klll 9 ^x^JI 


"( i til ^ ^ 4JVI j ^jJ c I Jl_A q-A jl ^ J-4-~ < n U «L^jJU 

(J^SLu-u <Jj t jLl^o!u_uVI J jjv L^j 4j^>J,I 4JS^jlI,I 3 JlC. 1:9 £j-a CjLcjJjlXI 

(^Jlu cil! JlJJ i I Jljjv ^L*JI jKLdlll LfcJicUlJ «4 ^jJlJIj 4^Uai>«JI)) I 4 ] 

* IJl>- jljjljJI ^jlU ^-Lc. c£JUj £j 11 ,n ^1(^1 l£~3 -Lu 

^ 4 . ' 1 U~MJ t^jVl 4 JL>.Ij_A JlJJJJ JljLcj 

^j-LaJI > ««~ Vj / 1 -<I \j A 11 ( j_4 _}jJ_5e_a I J J-C. i4 jjlj_lL2_j i( j^ljjJ! 

c-tjfcjj .keywords 4_p.llill oL^KJI ^ jKl Jjl3j 4.JU1I 

(j-^-4 j» j j !' CjLiill ^ 4 ^ ( jr 3 Jt 3" Mill t^2> ^Jl3HJI jIjl».I £_4-4_!VI <j I 

V Jlj 14_u_u 111 1 ^>>1 jJ,I Ju>o (jlj /. U> i, >» 11 < «Qb^_*_4 ^JtitIu_uJll Jjj La 
jLlitJj j t4 n (j! 4 -lLc. CjVLilbwVl q-a 4JLjj1d 4_ajLa 4 j 1 Ur.I £j-a 

J^LjjJLI 4 1 u,i jl <^V! ^jj^j .4_j_<_uIJj L« 

cj!j-LuJI L&- 4.4 t manuals CjLiK JU Ijl>. 4 i^VUI 

.4_oL3JI q 11 4~>ntl 

^ <3*1 II 1 nil £jj& (J£” ^Ic. t L^Uo JjuLILj 3j_j_u>JI ftl cJuj i jl3J 

4_j_jIj-j>.^/I J i3" mi 1.1 ♦ 4 it ^Lc,j£j 

. Lfcj-jjlaj jl L&Jlj Jl_>o <tij cit-Lj&j 4 ^14- ,>,11 ^4 Cr^ j </*»! ijr llI 4jJ ljJ_3H]I 

(j-« CjLIa ^jIL>fcj (j-«J 

L^i I Jl>. 4 ^4-" 11 JjLcuJU ^£2JU 3JlC.1 mi 4 It JlC.1 J-3JI 

3j. J >.tl OJ^-3 (jl— O .V1 • 4 Jj)^ I n ) ^L>.llLc VI (j 

3j-uu^d 4_L3_>. ^ic 3j-usl^ CjI 1 m 1 tijJLlj Cjl£j-tfuJI 4 jj_l>JI 

Lafcj ;4 j>. JiL^ 3jLt-urw 4-<-U-t-uJi.1 ^j-C. Jl>. ! JI 3l_£j C__«_U_u_3J 

3j-jj>JI ^JlA JILa <l43^v ^ 4 1»11 j j)l < nil 4j 4 <^V1 (j-° OJ^ 

4_^LUsVLjj ^LLaj 4 tj^ , ,. < <L>.LL« ^JSLtTu 

UK UjljjlUIj Uj-jj) I_4 jI^ 4_jL^ t4<m xjUl (jLcVI Mil 

^^433 j-jsjj . I4 JU 3JuJl>- CjI_4jJlju3 Cjj^Ijjj JlJJc>. Jl3eIL<_uI 

oIjLUl^VI tL>u >L£))/l J-jUi^j 3^UXI :4JLUI ^ui 

UUu_Sl 4_4 j^LJI CjIj—UJI 4_c ^-asz-a ^uJl 3IL1 t4jjl 4 & m < mVI 

^_j_j 3j)j-tfLU ^_jJl 31I t4_u jjL3JIj 4jjI^VI JSUU 4(^-oQ]| 

Jl 2 _s hXsttTu xJkI U^vUwLj 3j-UI^ 1 j^lu±a c 3hVjMij .cjIjUIj cjIjL3jlII 
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^ImisUI olSSJI 


jj ^ ^ 0”'° $I 4_j_L3Jl I jj_g^_3j jjJlII (j^jTt->JLl j-* Ijj 

l_a_^ .^O-^Jjl—La ( j r A A J «>^>4. ,~,fl p , , ,,1 4_L>L_U_U j JA jJ^Sli-uJ jjjJl ^L*J1 

tCjLjl j<?U^ 4jtjiUll cjjIj^LII 2UU* 3jlc 1 Migll cJLLa oj?^j < n 

^glall! jSLgj c.<-L>-. . .jplj_>Jlj JjVjJlj tL^ljoll 

J_g_*Jlj ^g_g_Lu Lg.i-9 ^jjLjlIJIj 4-^-j ts> (II gljJj l_L3j_U ^gSL^lJl 3 j.ll.4JI 
. jLSjVI cjU1jl>.1 p j t^s r,t jH-o (JSLtiij 

( j r A Cj Ij mi f. ( jr J-C ^jIL>o J_a1jJ gl_L <_3 Jl$j Oj*_J 1 j g ~i nj t nj 

<L^L>*j architecture, 3 jljJu>. *1_L> jjjI^j dJLLi t A U~m <<j . J^cljJiJl 

jI hardware jLl*JLI 4_i_<-uJJL> £.1 j_<_u 4 j^jjj1j c.<_l>. 4jjIjH1I «L>JL*1I 

d.t- L> . t4^jjJ,l tjA 3 JljJl^. CjLjj~ i M a ^_alj_J! ^Jl^J jj^j < «j * software ^_alj_Jl 
^aLjj jJltoj 1 *gl£jtJ LtjjJI Cj ijfuud 1 jI LilaJl CjL jjl<.u.g.U jSLg^ 

(_ r ^ O-st-jJ j I ^jjj-LaJl (j-* (j-u-ti 4 jL^ . jla La ^y^be-uA jjiLdj ^gj9j jx. 

.^3jJ1 4jjJ Li I La 4^jlX 4jjJ CjULuJI 3JlC.L9 

^g-ta-Lll 1 $ jll <L>.jil jl i uiTt < mVI Jjjjtlj l^-La ^a < >n 

lCjIjiJLj J1J_luJ1 2LjU)M <>L CjjILlI til j^Vl 

4-cljjlI 4 i > m ?Ujj t^llLa 4jtUU CjIjL^1L_uVI USLa jjVI jj£JJ 

* L? W I ^-Ic. a .a ^_aI j_j aLu 

t4Jj)^ t (( 4 3h->il I ^jJjLjll (jr\J a^jai J-OJ 3j.jj->ttl ^ 14 < 11 > Mj 

* L^jj-ajLgr'n „J ^ jy Illl JVjlCo^I 4^jjlU _}!ja j_a ^3^11 4jlgr, > >n La^ 

CjVLse-a j_a j| JUJLl j_u_aj j_a glj—u>d 1 j^j j_oLa_<JLI j_oL<_uL^ ^Jl3Cl<_uj La^ 
^U" < H~J . JjL_ull Jj_UJl j-tuij jjJLpj V Jl 2 jj jJI 4 3L(4- a 

j-^» ' 11 jdsj-C. Jj_3e_a j_a VjJ l—JLLUJ ^JjLuuII CjI^_j_Cdjj p L-» < 11 

.4_jJL>J1 <- < < mL>J1 3 Jl^.Liu-oj ^OjOJI ^_aljj £-f LA J-& LaS" 4 _cLU1 (jyic. 
iJ-c-LUll j (JVj" < nVl L _> < »L>J1 CjLilSLal ^ j V~ > ti i Lil 4_3 j_ 3_>J1 
. i_jLt£Lll 4 jJLj13U1 ^-LjljJI 4 lj.ru j j»l Jl3c.*< tjj 1 111 J <>t^Vl j_a jj£Lj Jl£ 4jI^ 
3jj 3 a 4 ^jjl 11 J-u.a:J ^jjJI 4-aJiir" Mill ^Jljl Laj 

j--> j 4-U j 4 31 »*j 1.1 dJJj (jy-A) J^Llll j_a 1 ' a La jl^lj i^L^ll j_a 4-Ln-a 
C'-lj^-j (j^jV nil (jy a t nj (^jJI) j!>ljl^l jUcjI ^lc. 3 jLc nj «t^>ll 
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*l*Ul 9 


lLdJ-Ju L_LaLa! • CjLL-JI 4^.J_A^JE_A 4lijLjJ 4 ^ fc>~ / a d L < J . .. 

CjLL£ a La jt prognosis CjLL^SLJ! JjL_JI 4_uJaj_c Jj^UJ jUll 

c_jjIu-uVLj 3jj»a-U j-jjLslII j-llClJI ^^_aj V La JlIc. 4_uoLv. 4 3 Jl3_*_a 4-l1£Lu& 

<j_A £-j jjj ^ L»~ JSl < utl (jiaJU idj #Atl j| 4 _jJLjj>JI j_uLlU JILa ^ /3~i!l 
L4J f u u uu l\ Vj 4_ulj) Mir. 4_3jj_Laj ^jlSLUj ^ 3L~U£ CjLajHI 

-4_l!L>JI LjLL£LaI JjJl». 4_ul£U! 4-3j_*JJ (j I c-xjscjj . 4J • <«* 

(j I £—3J_J_J Vj .(jLS-Uj 3 jj. J 3 II L_£lj_}l 4JVI tj^2 >JJU 4_3t_tlslj 0JJ-UZJ 
jl ^ ♦ a mi tl Ll^Ij 4 dajj 4 _a.}L3JI (J-u_a^>JI CjIj_u_uJI ^ uq Z u 

. JLc {£jpuLu _a ( _ jr ic 3 j-l.lj>J' p L> /11 < 

JlcI mi” 1 mj 3j_j_l_>JI ^a-LaUI aLu CjIjjI £)jH».L]l j a~ < nj t nj 

4_3j_*_a £)_a £ si A~ , ,.Vl ^JLcj t JLL_uJJ jj-* 3 3 JljJl>- £j jj! 4_>JL*_a <>JlA 
4iiLaja ^jljLj^ 2&jjdl (j* (jr^- ^JuJlC CjVL?e_a ^ jr 3 CjLaj1*_aj 

.3jl>.Ij cJ&Ijl&I (jlj ‘JjLa-a syntax 

41^ M. p L < 4 j«j ,Ltl CjL illi CjLt_jI ( *_a 4jj_AjJI 4Z%*]\ (^JiJjj 

4_ua_i-saJtI la j_a!j-J C-)jLa-~ > n~mij tC_>Lajl*J.I »1 a if. j-JlJ 4_>.LLaj JL^jlI^VI 

^IjJLl £y \-i ^)->a~4-Lt-uL-u VI ^^a^L3e-L<-uI ^-£t^ 4 1 -^ <-^•**• < t, I 4 ^ ^ t L ^LlaO 

3 JlC.L_uJ» 43-<^a a^jjd! ^aJLc ^_dlj-jJI ^>JlA ^ J-^iTu aijj-4 L>jI 

^Ull «^tl t 1 ^ 4Hb^_»_a J-ol^ ^[^-SfcTu-ul (^j-tTu-JI 

. 3jliluiVI o-« J^jlL^^I oLJT 

JlcI j-JjlaJ (jr ^ ^^_jJI CjLcjJLlLI »1 ^ir. j 4 " < »<JJ 
t4_jJL>iJI ^_c|j_jlJ! jJt-uz ciliju ^-^_<-qjj /^J .>s<J>T 4_3 jj_L ^JulI JuJL 
(jr^l ^Lh* Lr^ -JlcIJ-S-II LaJ_Lc CjjL5tj_<jj I jL« 

4 nl 4- «>>!! ( j - o 4 _>.jJlJ! oJJb Lr^ (jr^^ Lr^ ^J^^ A J 3 JlC.I^ Q^iLo 

1 1 -3" * Jlc. 13jjLs ^j /^<».■ Vjl . L^jbl ^uj-3H] ^jLcujVI 

. Lil*JI l-^jLpe-U \j2ju ,I (^1 JlC.I j_3JI <?Ju4> ^a! jLtIu_ul CjLJT tilij Juu jj L"i 
L« VI J-*-3 j (jl > ,n V cjLu_uL>JI (jLj (JjL 3JI jLLiJI jl3J1I j 3 3j < »j 

.j!^La 4~jr.j^-tlu-A ^jLojVI 4_j Lfcj-<aLj 
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. 1938 ^Lc 4 _u^j*JI j. ts*ia 4jjj)^ <v^&j 4jj J i mV I jJj * 
^\_<_ujl_j (j-uL<-u5o 4_*_dL*. £j-a 4jl1II a A, ,.l At! (J 1 * 

. 1981 fLi 3jl^Jl! cjLVyL 
. 1983 f^L' l>- 1981 (j_a 4 jjJ K < mV 1 4jl«L>. J_^£. * 

CjLjVjJLj Luj^LJKj 4_J VI 4_^>.^Itlj ^j-uj I j T l - u - aj 1 4muhJ_ a J-^c. * 

. 1984 4jL^ 1983^ ^Lx^j^VI Bju^Hll 

^UuaL^eJ Cj Lilli 4_u3_ol£V I JlC.L_u_4 ^jJla i - ^'i a ^JjuIi * 

c-il-iVt 4 j Kj 4_j^_j_L>oVI 4_i_UI ^ > .It?; 4JtiII ^LlI L_ujJl« J-$-C C^SJI 
. 1989 ^Lc Lr l». Cuj^SJI 4jL«L5tj 

4_*_cL_>JLj 4_illl ^Lfc] t-djl Mia jllu_ul 4 1989 ^_uiILu_u JlLq J« Mij * 

. 3j_aI_5JLj 4_x£jj_a VI 



3 J_j J_ c. CjI _5t_jf 4_I * 

4_jj_j_L>«jV I (j-tliJJLj 3jj) mi i? <a 
pLSiLJI ^ 4 —j—j^J! j 
4_lIVI 4_*^Ut t1 <lo<^>VI 

^ I Jl-TT ?< < u l_3 CjUlUI (j_uJjjGj 
. t_s^_«_uL>JI 




lSAh* cA AA' 

^lol ^llAll Ju£, j*La!/J . I :4 _^>*jj 
^jlSLa jLiiJI Ju£. / J . I :4jl>.Ij-o 
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^ ^ 1 / U <^»V1 ^k ^jjjlII ^jLoil <_jIz£L!I I j-& ^jkj 

3juJ l*JI 4j1 3jiU~I 3j_p*Vl CjI j'i i utl 4 jlHj 4_l*_A| t—'.iuTi^l ^k 

4_jVl 4_^>^Ii]|j c-jj-t-uL>J I j CjIjI i Vi i nVIj jJk diVke-a (jr ^ 

(jjjl mi j ^_k 4 jLj ^r 1 /U .^»V1 ^kJJ! ^k j-LoIuj * 

4_i_UI ^JLcj ^JLcj oLokkplj ^Vl <■- > < <>UJI *kk 4k 

*kjJI 4_J_L3j 4_3k_i 4-jkk t_jllikll |j_A ^ k • JJ . 4_k_akJlj 

Lj_cj_<kj_A 1 jgI c, ke_$j ^_$_a j_A>j t4jVL£LtI/lj fiGljlSkjj ^cl <U <^>Vl 
4-tTtkU fJuJI I JlA (j-C (—. jl_^_uVI^ CjLjlILJsI I Jljju 
^kkil jjL_5c_a (j_c 4 mi j jjkt_d 3 JlC ijr k j £ j ±9 ' 

I ^killj t4_ut_ukJI CjL illi <L>JL*_c ^cl *k <^>VI 
(JT C. 1 >U jJI 4_U_3j _kr"i , (II ^yC. }kl£ ^ JjkJ U£ <&JJtll 

0jufc j-lTlaBj . ^Vl <- ‘ i nUJI L^ojLgr" i tij ^yUJ I 4- uk L tT J I j_a1j-JI 
c-<_3e j 4jI VI I *U «^Vl *l£jJ| ClfaSe-JI c_ujl jj*. ^_A| ^j-a jjL>JLl 
J_JUo Jkd t-iLlSLlI L^JjLuj jjktA llILLa (jt ^1 SjLlVI 

<_jL£JI o? VI t Uj-kj 2 LjSjJLI JLSLkVl Jlkjj f MSJI 

t^- lLJI ^kkJI ^Io^jlJLjJ uJu>JI ^1*JI Ijl^J 4-h-uL-uVI < aI_$->»-51 

(j? J_atjj tJkJLl (Uj Ml nit ktL V fibt VI ^^L*JI ^jUU 4_£>»jj ^kjj 
CjVL?e-4 4_j_Jj_»JI 4jlLILj 3JlJJlC. (Ji_4-£.t 3 jj^L c_jlltkll I Ju£ 

.^I rh i^Vl ^JlU 2Lol^JI ck^JI 









